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Abstract 
Food processing is a sunrise industry of the Indian economy and has 
been identified as thrust area for development. Food processing sector covers 
a wide range of items Hke fruits and vegetables; meat and poultry; milk and 
milk products, alcoholic beverages, fisheries, plantation, grains, confectionery, 
chocolates and cocoa products, mineral water, high protein foods etc. Based 
on the basic raw material usage, the food processing industry can broadly be 
classified into plant based and animal based. Meat industry is one of the 
important segments of food processing industry in general and 
livestock/animal based industry in particular. India has immense potential 
for production and export of meat due to sufficient resources, available 
markets and huge livestock population. 
This study evaluates the performance of meat processing industry and 
role of technology in acceleration of growth of this industry. Efficiency 
improvement of the processing industry is the key for sustainable growth. 
The trends in production, consumption and export have been measured using 
exponential growth model. Nominal Protection Coefficient (NFC) has^een 
measured to assess the export competitiveness of meat industry. Malmquist 
TFP index is used for measuring productivity change in Indian meat 
processing industry. Malmquist productivity index is defined as the ratio of 
two output distance functions (Caves et al., 1982). Input oriented variable 
returns to scale (VRS) DBA model has been used for measuring technical and 
scale efficiency of Indian meat processing industry. The input-output 
variables used include capital, labour, raw material consumed, fuel consumed 
and gross value of output. Malmquist TFP index and efficiency scores have 
been obtained by using DEAP software (version 2.1) developed by Coelli 
(1996). 
Over the last two decades the value of meat output has been 
increasing at a rate of about 6 percent a year. Rising demand for meat has 
been the driving force behind it. Between 1980 and 2000, while the per capita 
consumption of foodgrains increased by 4 percent, consumption of milk and 
meat increased by 50 percent and 25 percent respectively. In quantitiy terms, 
per capita milk consumption increased fron 40 kg in 1980 to 66 kg in 2000, and 
meat consumption increased from 4 kg to 5 kg during this period. Most of the 
meat output (96%) is consumed domestically, yet per capita meat 
consumption in India is much less as compared to developed ijl kg) and 
developing (27 kg) countries. 
The demand for meat is expected to grow faster with sustained 
economic growth, rising per capita incomes, strengthening urbanization 
trends and increasing awareness of the nutritive value of meat and meat 
products. By 2020 demand for milk is estimated at 143 million tonnes and that 
of meat and eggs at 8 million tonnes (Kumar, 1998). These opportunities can 
be capitailised for the benefit of producers as well as consumers and would 
largely be determined by the pace of development and diffusion of the 
teclmologies in processing of livestock based products (Mishra, 1995). 
The increase in demand has been accompanied by increase in 
production. Total meat production increased from 2.7 million tonnes in 1980 
to 4.7 million tonnes in 2000 with annual growth of 3.41 percent. The growth 
in meat production has largely been number driven as yield growth is 
negligible in case of almost all the species. Cattle, buffalo, goat, sheep, pig and 
poultry are important meat species. While goat, sheep, pig and poultry are 
exclusive meat animals, cattle and buffalo provide meat as an adjunct to milk. 
Animal slaughtered are of poor quality. The structure of meat production 
however is undergoing a gradual shift from ruminant to non-ruminant (pig 
and poultry) meat production. The share of non-ruminant meat production 
increased from 15 percent in 1980 to 23 percent in 1999. 
Meat and meat products constitute more than 90 percent of the 
livestock export earnings. Buffalo and sheep meats constitute bulk of the meat 
exports. There is a rising demand for buffalo meat in the East Asian countiies. 
And India has a sufficient potential to produce buffalo meat. Similarly, there 
is a prospective export market for goat and sheep meat in the Middle East 
countiies. Buffalo meat export is internationally competitive and India has 
more than half of the world buffalo population. This indicates substantial 
export potential. Nevertheless, a considerable production potential is wasted 
due to slaughtering males at a very young age. To harness this potential the 
industry should strengthen backward linkages with the producers offering 
them an assured market for male buffaloes. 
Although most of the developing countiies including India have never 
been major players in the world meat tiade, tiade liberalization is opening up 
opportunities for export of meat and meat products. Since the beginning of 
the process of tiade liberalization in early 1990s, the share of developing 
countiies in global meat exports increased from 14 percent in 1992 to 16 
percent in 2000. The growth in meat exports from developing countiies was 
double the rate than from the developed countiies. India's share in world 
meat export increased from 0.24 percent to 0.54 percent during this period. 
The growth of meat industiy is constiained by a number of socio-
cultural and economic factors at different levels of production, processing, 
handling and marketing. Exports are constiained by protectionist policies and 
sanitary and phyto-sanitary standards. Meat yields of most of the animals are 
abysmally low. Average meat yield of cattle, buffalo, sheep, goat and pig is 
around the world average. Traditional slaughter practices are still in vogue. 
Slaughterhouses are old, unhygienic and lack basic facilities like water, light, 
ventilation, drainage, waste disposal and effluent treatment. These contribute 
to poor meat quality and low recovery of various by-products such as hide, 
blood, bonemeal, internal organs and trimmings. 
In order to harness the emerging opportunities in domestic as well as 
export markets, the Government of India has taken various initiatives to 
improve the efficiency of meat industry and export competitiveness. Some of 
these include financial assistance for the modernization of slaughterhouses in 
meat industry, creation of export processing zones, strengthening of vertical 
linkages, improvements in sanitary and phyto-sanitary standards etc. As a 
result, a number of modern export oriented meat processing units are 
established to augment available domestic and export market potentials. 
Although the level of meat processing is extremely low, it has been 
increasing. The growth in processed meat segment has been drastic during 
1990s (12.8%) as compared to 1980s (3.3%). Most of this occurred due to input 
growth. The contribution of technology was negligible during 1980s as well as 
1990s. On an average TFP grew at a rate of 1.01 percent during 1980-81 to 
1999-2000. The average technical efficiency score is estimated to be 0.59 under 
CRS model and 0.93 under VRS model. The efficiency indices value equal to 
unity which imply that the industry is on frontier while values below unity 
imply that the industry is below the frontier or technically inefficient. 
The efficiency score based on VRS model indicates that performance 
scores are equal to one during more number of years than the CRS model. 
Thus, industry was technically efficient under variable returns to scale during 
most of the year. On the other hand, average scale efficiency for the entire 
period is 0.64. There was considerable under utilization of input resources 
during 1980s. Nevertheless, over time resource utilization has improved 
perhaps due to rising trends in the exports. This had significant positive 
impact on labour absorption as well as labour productivity. While the capital 
investment in industry improved, capital productivity has remained stagnant. 
The thesis has been organized in the following order. Chapter one 
describes the methodological details and data used. A brief overview of the 
livestock sector in India is presented in chapter two. The structure and 
performance of meat industry is discussed in chapter three. Chapter four 
examines the prospects for meat exports. A paper entitled "Export 
Competitiveness of Indian Meat Industry" from this chapter has been 
published in Indian Journal of Agricultural Marketing, (2001) Vol. 15 (3): pp 
120-126. The contribution of technological change and technical efficiency in 
the growth of meat industry is examined in the following chapter. Chapter six 
attempts to identify constiaints and policy issues relevant to meat industiy. A 
paper from this chapter entitled "Indian Meat Industry: Potential, 
Constraints and Policy Interventions" is accepted to be published in 
forthcoming issue of "Productivity". The last chapter provides conclusions 
and recommendations for Indian meat processing industry. 
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Preface 
Over the last two decades the value of meat output has been increasing 
at a rate of about 6 percent a year and contributes more than 17 percent in 
total value of livestock output. Rising demand for meat has been the driving 
force behind it. Most of the meat output is consumed domestically (96%), yet 
per capita meat consumption in India is much less (5 kg) as compared to 
developed i^l kg) and developing countries (27 kg). However, demand for 
meat is expected to grow faster with sustained economic growth, rising per 
capita incomes, strengthening urbanization trends and increasing awareness 
of the nutritive value of meat and meat products. 
Trade liberalization too is opening up opportunities for export of meat 
and meat products. At present only about 4 percent of the total meat 
produced is exported, which accounts more than 90 percent of the total 
livestock sector export earnings. Buffalo and sheep meat constitutes the bulk 
of the meat export. There is a rising demand for buffalo meat in the East 
Asian countries and India has sufficient potential to produce buffalo meat. 
Similarly, there is a prospective export market for goat and sheep meat in the 
Middle East countries. Meat is also a major item of export to correct balance 
of trade deficit in India's livestock sector trade. India was net importer of 
livestock products during 1980s, which has become net exporter during 1990s 
due to increasing exports of meat and meat products and significant decline 
in imports of milk and milk products. 
The growth of meat industry in India is constrained by various socio-
cultural and economic factors at different levels of meat production, 
processing, handling and marketing. Meat yields of most of the animals are 
abysmally low. The average meat yield of cattle, buffalo, sheep, goat and pig 
VII 
is lower as compared to many developed and developing countries. 
Traditional slaughter practices are still in vogue. Slaughterhouses are old, 
unhygienic and lack basic facilities like water, light, ventilation, drainage, 
waste disposal and effluent treatment. These contribute to poor meat quality 
and low recovery of various by-products such as hides, blood, bonemeal, 
internal organs and trimmings. 
Although the level of meat processing is extremely low it has been 
increasing over time. The growth in processed meat was 3.3 percent in 1980s 
and 12.8 percent in 1990s. However most of this growth was driven by input 
growth. The contribution of technology was negligible during 1980s as well as 
1990s. The industry was technically efficient under variable returns to scale 
during this period. On the other hand there was considerable under 
utilization of the installed capacity during 1980s. Over time the capacity 
utilization has improved, that may perhaps be due to rising trends in the 
exports. This had a significant positive impact on labour absorption as well as 
labour productivity. While the capital investment in industry improved, 
capital productivity almost remained stagnant. 
In the light of above observations, the importance of a study of growth 
and efficiency in meat processing cannot be overemphasized. This is 
particularly important in India because meat sector is important in terms of its 
contribution to total value of livestock sector, exports, and food and 
nutritional security. It is expected that ongoing process of economic reforms 
will fuel growth in meat processing sector. Technology will be key to 
improvement in growth and efficiency in meat processing sector. Empirical 
evidences on contribution of technology to growth of meat processing 
industry are scarce. However, the evidences from food industry as a whole 
indicate varied contribution of technology to growth of food processing 
industry. The proposed study will provide feedback to industiies as well as 
VIM 
policy makers to redesign the strategies to maximize benefits of our rich and 
varied livestock wealth. 
This presentation has been organized in the following order. Chapter 
one describes the methodological details and data used. A brief overview of 
the livestock sector in India is presented in chapter two. The structure and 
performance of meat industry is discussed in chapter three. Chapter four 
examines the global prospects for meat exports from liidia. A paper entitled 
"Export Competitiveness of Indian Meat Industry" from this chapter has been 
published in Indian journal of Agricultural Marketing, (2001) Vol. 15 (3): pp 
120-126. The contribution of technological change and technical efficiency to 
the growth of meat industry is examined in the following chapter. Chapter six 
attempts to identify coiistraints and policy issues relevant to meat industry. A 
paper from this chapter entitled "Indian Meat Industry: Potential, 
Constraints and Policy Interventions" is accepted to be published in 
forthcoming issue of "Productivity". The last chapter provides a brief 
summary of the study and some recommendations for promotion of meat 
processing industry in the country. 
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1 INTRODUCTION 
1.1 Background 
Sustained rise in per capita income and increasing urban population are 
fuelling rapid growth in the demand for animal food in India. Between 1980 and 
2000, while the per capita consumption of foodgrains increased by 4 percent the 
per capita consumption of milk and meat increased by 50 percent and 25 percent 
respectively. In quantity the per capita milk consumption increased from 40 kg in 
1980 to 66 kg in 2000, and meat consumption increased from 4 kg to 5 kg during 
this period. The total demand for meat increased from 2.7 million tonnes to 4.5 
million tons during this period. Yet per capita consumption of animal food 
particularly meat is much below the consumption level of developed (77 kg) and 
developing countries (27 kg). The economic forces driving growth in meat 
demand have been quite robust in the recent past and are unlikely to subside in 
the near future. If these trends are to continue the demand for meat is expected to 
rise to 8 million tonnes in 2020 (Delgado et al, 1999). 
The increase in demand has been accompanied by increase in production. 
Total meat production increased from 2.7 million tonnes in 1980 to 4.7 million 
tonnes in 2000 with annual growth of 3.41 percent. Cattle, buffalo, goat, sheep, 
pig and poultry are important meat species. While goat, sheep, pig and poultry 
are exclusive meat animals, cattle and buffalo provide meat as an adjunct to milk. 
The structure of meat production however is undergoing a gradual shift from 
ruminant to non-ruminant (pig and poultry) meat production. The share of non-
ruminant increased from 15 percent in 1980 to 23 percent in 1999. 
Although most of the developing countries including India have never 
been major players in the world meat trade, trade liberalization is opening up 
opportunities for export of meat and meat products. Since the beginning of the 
process of trade liberalization in early 1990s, the share of developing countries in 
global meat exports increased from 14 percent in 1992 to 16 percent in 2000. The 
growth in meat exports from developing countries increased at double the rate 
than from the developed countries. India's share in world meat export increased 
from 0.24 percent to 0.54 percent during this period. In 2000 this constituted 4 
percent of the total meat production, and 90 percent of livestock sector export 
earnings. Buffalo and sheep meats constitute bulk of the meat exports. There is a 
rising demand for buffalo meat in the East Asian countries, and India has 
sufficient potential to produce buffalo meat. Similarly, there is a prospective 
export market for goat and sheep meat in the Middle East countries. 
These developments are expected to entail significant benefits for the 
poor, as bulk of the livestock resources in India are concentrated among the poor 
households comprising small landholders and the landless (Birthal and 
Parthasarathy, 2002). Nevertheless meat production in India is constrained by a 
number of economic and socio-cultural factors. The scale of production is small 
and meat yield is low. So is the marketed surplus. Local markets are thin and 
trading in distant markets is constrained by poor transport and market 
intelligence. Moreover live animal markets are dominated by a number of 
intermediaries. 
Exports are constrained by protectionist policies and sanitary and phyto-
sanitary standards. On the other hand, the meat industry is highly unorganized 
and only about one percent of meat output undergoes commercial processing. 
Traditional slaughter practices are still in vogue. Slaughterhouses are old, 
unhygienic and lack basic facilities like water, light, ventilation, drainage, waste 
disposal and effluent treatment. These contribute to poor meat quality and low 
recovery of various by-products such as hides, bloods, bonemeal, internal organs 
and trimmings. 
In order to harness the emerging opportunities in domestic as well as 
export markets the Government of India has taken various initiatives to improve 
the efficiency of meat industry and export competitiveness. Some of these are 
financial assistance for the modernization of slaughterhouses in meat industry, 
creation of export processing zones, strengthening of vertical linkages, 
improvements in sanitary and phyto-sanitary standards etc. 
1.2 Objectives of the Study 
In the light of the above observations, the importance of a study of growth 
and efficiency in meat processing cannot be overemphasized. Efficiency 
improvement of the processing industry is the key to sustained growth of meat 
production. This study examines the growth performance of meat industry and 
the contribution of technological changes to it. While the overall objective is to 
analyze the growth and efficiency in meat processing industry, the specific 
objectives of the study are: 
a) To study the structure and trend in meat production in India 
b) To analyze the performance and potential of meat industry in India 
c) To assess the global competitiveness of Indian meat industry 
d) To estimate Total Factor Productivity growth in meat processing industry 
e) To estimate Technical and Scale Efficiency in meat processing industry 
f) To analyze the impact of economic policies on growth and efficiency of 
meat processing industry 
1.3 Review of Literature 
A number of studies have examined the Total Factor Productivity Growth 
(TFPG) in agriculture and manufacturing sector of India. Several studies have 
been carried out to estimate TFP growth in crop sector of India (Jha and Evension 
1973; Rosegrant and Evension 1992; Kumar and Mruthyunjaya 1992; Kumar and 
Rosegrant 1994; Murgai 1997; Desai and Namboodiri 1998). Various empirical 
studies on productivity change in manufacturing sector that have also been done 
in India show quite varied results. These studies are basically concentrated on 
three digit industrial classification. Some of these are explained in brief as 
follows: 
Goldar (1986) estimated the average annual growth rate of TFPG in 
Indian manufacturing by using Solow and Tranlog index for two periods i.e. 
1951-65 and 1959-79. His estimates of productivity for these two periods reveal 
that TFP growth in Indian manufacturing during 1951-79 was rather sluggish 
and the relative contribution of TFP growth to output growth was quite small. 
He also observed significant rising trends in labour productivity and capital 
intensity and a significant declining trend in capital productivity. 
Ahluwalia (1991) analysed the productivity growth in organized 
manufacturing sector for the period 1959-60 to 1985-86 using Translog 
Production Function. As per TFP estimate of whole manufacturing sector, it 
registered a negative growth of 0.4 percent per annum. She also estimated TFP 
growth at three-digit level disaggregation of manufacturing sector. The TFP 
growth in food manufacturing except sugar was negative to the extent of 1.9 
percent. 
Mitra et al. (1998) analysed impact of availability of infrastructural 
facilities of Total Factor Productivity (TFP) and Technical Efficiency (TE) in 
Indian manufacturing. They estimated TFP and TE for 17 manufacturing 
industries from 1976 to 1992 across major states of India. The study shows that 
Indian manufacturing industries differ considerably in terms of productivity 
growth. The TFP growth in food processing industries shows positive growth 
during 1976-1992. 
Mitra (1999) estimated TFPG and Techiucal Efficiency for 17 industry 
groups at two digit level using both the Cobb-Douglas and Translog production 
function during 1976-77 to 1992-93 across 15 major states. TFPG has improved in 
a large number of industries and across most of the states during 1985-1993. At 
the national level, there was hardly any growth in TFP during 1976-1984 (0.76%). 
However it improved to the extent of 5.57 percent in the subsequent years. 
Acquisition of technological capabilities and infrastructural development has 
possibly contributed to this change. The technological progress in food 
processing industry has been positive and impressive during this period. 
Singh (2000) computed Total Factor Productivity for a sample set of 10 
industries in Indian manufacturing (both registered and unregistered) sector for 
the period of 1973-1994. Solow's unexplained residual is used as the measure of 
TFP. The result show that the TFP recorded improvements in all the sample 
industries except for the basic metal industry. The highest growth in TFP was 
observed in case of food processing industry, which recorded an annual growth 
of 2.68 percent during 1973-94. 
Goldar and Kumari (2002) estimated TFP growth for Indian 
manufacturing and major industry group for the period of 1981-82 to 1997-98 to 
assess the effect of import liberalization on industrial productivity. In the post-
reform period, there has been a notable decrease in the growth rate of total factor 
productivity (TFP) in Indian manufacturing. The TFP growth in food processing 
industries declined from 1.04 percent during 1981-90 to 0.03 percent during 1990-
97. It has also highlighted that deceleration in productivity growth should not be 
attributed to import liberalization. Rather, the reduction in effective protection to 
industries appears to have had a favorable effect on productivity growth. The 
reason for the fall in growth rate of productivity lie partly in gestation lags in 
investment projects. 
Trivedi et al. (2002) estimated TFP for five major industrial groups -
textile, metals and metal products, machinery and transport equipment, 
chemicals and chemical products and leather and leather products for the period 
of 1973-74 to 1997-98. For textiles and chemicals, the TFP growth rate was lower 
in 1990s; for metal and leather it was higher in 1990s; for other groups there was 
no significant change. 
Unel (2003) investigated productivity trends in India's registered 
manufacturing during 1980s and 1990s using growth accounting method. He 
explained that labour and total factor productivity has picked up after 1991 
reforms. He classified best and weakest performing sectors based on comparative 
TFP. TFP growth in food processing industry was 0.9 percent during this period. 
Pattnayak and Thangavelu (2003) analyzed production structure in 
terms of biased technical change and economies of scale using Translog cost 
function of Indian manufacturing industries. They have taken a panel of 121 
Indian manufacturing industries from 1982 to 1998. Most of the industries 
revealed bias technology change and majority of the industries have experienced 
capital using technological change. They also observed TFP improvements for 
most of the industries after the reform initiatives. 
The studies on Total Factor Productivity grow t^h and efficiency at 
disaggregate three-digit level in Indian manufacturing in general and food 
processing in particular are limited in the country. Productivity analysis at 
disaggregate level is essential for various kinds of decision making as the nature 
of individual industry varies w i^dely. There are few studies w^here TFP and 
efficiency have been estimated for Indian dairy industry but no such study on 
meat processing industry has been done separately in India till date. 
Singh et al. (2000a) estimated effect of private sector competition on 
productivity growth in dairy processing plants in Punjab, Haryana and India. 
Fisher index number method was used to analyse the effect of these changes 
upon Total Factor Productivity (TFP) during 1987-88 to 1994-95. Empirical results 
indicate that there is no TFP growth in Indian dairy processing since 
liberalization. But there is significant scope to improve productivity at unit level. 
Punjab shows a 7 percent increase in productivity while Haryana shows an 8 
percent decline in productivity over the study period. 
Singh et al. (2000b) analysed the performance of dairy plants in the 
cooperative and private sector in terms of Technical, AUocative and Cost 
Efficiency using Stochastic Frontier Analysis (SFA) and Data Envelopment 
Analysis (DEA) models. The panel data sample of 23 plants, comprising 13 
cooperative plants and 10 private plants were taken into account between 1992-
93 to 1996-97. The SFA results indicate that; (i) cooperative plants are more cost 
efficient than private plants; (ii) the cost efficiency of cooperative plants has not 
improved since market liberalization in 1991; and (iii) capital and material have 
been over utilized relative to labour and other inputs. The DEA results also 
suggest that there is scope to increase efficiecy level both in cooperative and 
private pants and mean cost could be reduced by 42 percent and 33 percent 
respectively. This implies that the private plants are more cost efficient, contrary 
to SFA findings. 
Singh et al. (2000c) measured techrucal and allocative efficiency of Indian 
dairy processing plants during 1992-93 to 1996-97. In this paper cost-efficiency 
decomposition has been done with stochastic input distance function. The 
average cost efficiency for cooperative dairy plants is observed to be 0.788, which 
indicates that an average cost saving of 21.2 percent is achievable among 
cooperative plants. The cost efficiency score for private plants is 0.720. These 
results suggest that private plants are not as cost efficient as their cooperative 
counterparts. 
Birthal et al. (2004) analysed the effect of trade liberalization on the 
efficiency of Indian dairy industry during 1980-81 to 1999-2000. This study 
employs input oriented variable returns to scale (VRS) DEA to measure technical 
and scale efficiency using DEAP Software (version 2.1) developed by Coelli 
(1996). The efficiency score has improved during the reform period. This implies 
that trade reforms have helped to improve the performance of Indian dairy 
industry. 
1.4 Data and Methodology 
1.4.1 Data and Variables 
The study is based on secondary data for the period 1980-81 to 1999-2000. 
The information on inputs and output related to meat industry were compilied 
from Annual Survey of Industries published by the Central Statistical 
Organisation, Minstry of Statistics and Programme Planning, Government of 
India. The ASI data on inputs and output were converted into 1980-81 prices 
using commodity specific deflators. 
The data on meat production, consumption and trade were taken from 
FAOSTAT. The data on livestock population was collected from Livestock 
Census, Ministry of Agriculture, Government of India. The data of Gross 
Domestic Products (GDP), Gross Domestic Products form Agriculture Sector 
(AgGDP), Gross Domestic Products form Livestock Sector (LivGDP) and Value 
of crops and livestock output have been compiled from National Accounts 
Statistics, Central Statistical Organization (CSO), Government of India. The data 
on domestic wholesale prices for different species of meat has been compiled 
from Agricultural Prices in India, Directorate of Economics and Statistics, 
Ministry of Agriculture, New Delhi. The border prices/ international reference 
prices have been worked out under exportable hypothesis as value of export 
divided by quantity of export of different meat for different continents and the 
world as a whole. 
1.4.1.1 Raw Materials 
Raw material is the major input used in meat processing. Raw materials 
include meat, spices, edible oils, vegetables, chemicals, ice and packing materials. 
In the meat processing industry raw meat constitutes the major share of raw 
materials. The weighted price index of meat (beef, mutton, pork and poultry 
meat) has been used to deflate value of raw materials. 
1.4.1.2 Labour 
Labour is measured in terms of number of persons employed (either 
permanently or on casual basis) or simply the total cost of labour. The Annual 
Survey of Industry provides two categories of labour employment in meat 
industry i.e. employees and workers. The data is available in three forms -
number of employees and workers, mandays employment and total payments to 
both employees and workers. The index number of industrial labour has been 
used to deflate the value payments to labour and employees. 
1.4.1.3 Capital 
Capital is the most difficult input to measure. It can be measured either in 
physical or in value terms. Various studies have used an index of capital stock 
calculated by the perpetual inventory method for productivity measurement 
(Goldar, 1986; Sarma and Rao, 1990; Campbell, 1997; Kumar, 2000). Capital can 
also be measured as user cost of capital, i.e. depreciation (Kumbhakar and 
Heshmati, 1996). In the present study, the perpetual inventory method has been 
used to estimate gross capital stock for meat processing industry. As per the 
perpetual inventory method, the real capital stock K(t) in period t is given by 
K(t) = K(0) + f^I(t) (1) 
(=1 
A machinery price index has been used to deflate the current value of 
capital at 1980-81 prices. 
1.4.1.4 Fuel Consumed 
Fuel is measured in values/ costs or preferably in quantities 
disaggregated into different types of energy. Fuel consumed in meat processing 
industry mainly includes electricity, diesel and petrol, which accounts for more 
than 85 percent of total energy used. The price index of fuel is used to deflate cost 
of fuel consumed. 
1.4.2 Output 
The Annual Survey of Industry provides two kinds of output data i.e. 
gross output and net output. Gross Output is defined as ex-factory value of 
products and by-products manufactured during the accounting year. It also 
includes the receipts for non-industrial services rendered to others, the receipt 
for work done for others on materials supplied by them, value of electricity 
produced and sold and net balance of goods sold in the same condition as 
purchased. Net Value Added is the increment to the value of goods and services 
that is contributed by the factory and is obtained by deducting the value of total 
input and depreciation from value of output. In the present study, gross output 
has been used. 
1.5 Analytical Approach 
1.5.1 Growth Rate 
The performance of the industry was assessed in terms of growth rates of 
various input and output indicators. The decadal growth rates were calculated 
for the periods 1980-90 (pre-reform period) and 1990-1999 (post reform period) 
using the following regression equation. 
lnY,=bo+b^t (2) 
Then, annual compound growth rate r was worked out as: 
r = [antAr(b^)-l]x\OQ (3) 
1.5.2 Competitiveness 
There are four methods for measuring global competitiveness - namely. 
Nominal Protection Coefficient (NPC), Effective Protection Coefficient (EPC), 
Effective Subsidy Coefficient (ESC) and Domestic Resource Cost (DRC). These 
are estimated as ratio of domestic and border prices. NPC is the simplest method 
for calculating competitiveness. Measurement of EPC, ESC and DRC requires 
distinction between tradable and non-tradable inputs. As these distinctions in 
available data for meat industry is lacking in India, the NPC has been adopted 
for calculating competitiveness for export. The data on domestic wholesale prices 
for different species of meat has been compiled from Agricultural Prices in India. 
The border prices/ international reference prices have been worked out under 
exportable hypothesis as value of export divided by quantity of export of 
different meat for different continents and world as a whole. 
NPC is defined as the ratio of domestic prices Pj*^  to border prices Pi'' of i* 
commodity. Symbolically, 
^PC.-i (4) 
NPC was calculated for T.E. 1980-82, 1990-92 and 1997-99 to analyze trend in 
competitiveness. Meat prices have been converted in terms of US dollars to 
stabilize the exchange rate fluctuation. 
1.5.3 Total Factor Productivity (TFP) Change 
The simplest indicators of productivity are partial productivity measures 
derived by dividing the output by the relevant input. The most commonly used 
measures are labour productivity i.e. the output/ labour ratio and capital 
productivity i.e. the output/ capital ratio. However, these ratios can be 
misleading, as improvement in productivity cannot be attributed to any single 
factor input individually. Therefore, an integrated model for measuring 
productivity is desirable which considers all the factor input in aggregate and 
explains interacting economic relationship. 
The TFP index interprets the change in output, which is not accounted for 
change in input, but is due to change in efficiency, or technology, or returns to 
scale or a combination of these three factors. Thus, Total Factor Productivity 
(TFP) is an index of aggregate output to an index of aggregate input. The growth 
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in TFP occurs when output grows without an increase in input or the use of 
input decreases without decline in output level. The changes in TFP can be 
decomposed into three components: (i) technological change, (ii) changes in 
technical efficiency, and (iii) changes in scale efficiency. 
There are several methods to measure Total Factor Productivity based on 
econometrics and statistical approach. In the present study, Malmquist TFP 
index is used to measure productivity change in Indian meat processing 
industry. Malmquist productivity index is defined as the ratio of two output 
distance function (Caves et al., 1982). Distance functions are functional 
representations of multiple-output and multiple-input technology which 
requires data only on input and output quantities. Malmquist index has several 
advantages over Fisher and Tranquist index as it does not require assumptions 
regarding market structure and economic behaviour. 
Malmquist TFP index decomposes productivity change into technical 
change and technical efficiency change. Fare et al (1994) specifies an output 
based Malmquist productivity change index as: 
^o{y,.^yX,^\'y,'X,)= 
_ d',{x,,y,) d':'{x„y,) _ 
1/2 
(5) 
This represents the productivity of the production point (x„|,>',^,)relative to the 
production point(x,,>',). A value greater than one will indicate positive TFP 
growth from period t to t+1. This index is the geometric mean of two output 
based Malmquist TFP indices. The input thus employs distance functions from 
two different periods or technologies, d^(x,,y,) and^oC'^ 'z+i'X+i)' ^^ i*^  ^ o pairs of 
input-output vectors, (x,,_y,) and(x,^|,>',+i). Caves et al. (1982) assume that 
^'o\^/>yi)~do\^i+\>yi+)) implying that own-period observations are technically 
efficient in the sense of Farrell (1957). 
The Malmquist index can be decompose into two components namely 
technical efficiency change (EFFCH) and technical change (TECHCH), defined 
as: 
Wiyy,) 
1/2 
(6) 
where the ratio of outside the square bracket measures the change in relative 
efficiency between t and t+1. The geometric mean of the two ratios inside the 
square bracket captures the shift in technology between the two periods. These 
may be given as: 
EFFCH = (i'o{Xnl>y„^) 
<^o{x,>y,) 
(7) 
TECHCH = 
d'o''{x,.^,yJ d';'{x„y,) 
1/2 
(8) 
The Malmquist index can further be explained in diagrammatic form 
(Figure 1.1). In the figure St and St+i denotes the technologies in period t and t+1 
respectively. The input-output vectors {x,,y,) and(x,^ ,,3 ,^^ ,) are feasible in their 
own periods, but \Xi+] > y,^^) does not belong to St. In the figure, 
Jo(x,^,,jV,+,)=Oa/Ob and d'Q{x,,y,)=Od/Oe. Thus the term outside the square 
bracket in equation 5 equals: 
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EFFCH Oa Oe 
ObOd (9) 
Similarly, the term inside the square bracket in equation 6 is given as: 
TECHCH = Oa_qb^Od^Qf^ Oc Oa Oe Od 
1/2 9k9L 
OcOe 
n i /2 
(10) 
Figure l.l:Malmquist Output - Based TFP Index 
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Source: Hossain and Bhuyan (2002) 
X 
The last expression shows that the ratio of term inside the square bracket 
in equation 6 measures shift in technology at input levels xt and xt+i respectively. 
This indicates technical change as the geometric mean of two shifts, which is of 
the same form as Fisher Ideal Index (Hossain and Bhuyan, 2002). 
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1.5.4 Technical and Scale Efficiency 
Frontiers in economics have been estimated by two approaches namely, 
parametric and non-parametric approaches. The former follows econometric 
procedure, while the latter is a mathematical programming approach. The 
disadvantage of parametric approach is that it assumes a particular functional 
form for a technology. The estimates of the parameters are sensitive to the 
probability distributions specified for the disturbance terms. On the other hand, 
the non-parametric approach introduced as Data Envelopment Analysis (DEA) 
by Charnes, Cooper and Rhodes (1978) is a method of measuring efficiency of a 
firm (the firm is referred to as the Decision Making Unit (DMU) in the DEA 
literature) through mathematical programming. The DEA does not assume any 
functional form and the efficiency of a DMU is measured relative to all other 
DMUs with the simple restriction that all DMUs lie on or below the efficient 
frontier. 
The DEA is a methodology directed to frontiers rather than central 
tendencies (Seiford and Thrall, 1990). The DEA is also capable of handling 
multiple outputs. This study employs input oriented variable returns to scale 
(VRS) DEA to measure technical and scale efficiency in Indian meat processing 
industry DEAP software (version 2.1) developed by Coelli (1996). The input-
output variables used include capital, labour, raw materials consumed fuel 
consumed, and gross value of output. A brief outline of the method is given 
below. 
The original model developed by Charnes, Cooper and Rhodes (CCR 
model) was applicable when technologies characterized by constant returns to 
scale (CRS). It is assumed that there are 'N' DMUs with K inputs and S outputs 
on each DMU. That is, D^ZJ 0 ~ ^ '^' '•^) consumes j ^ amount of input i 
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and produces y amount of output r, v^here x^ , >0 and yj^>0. The essential 
characteristic of the CCR construction is the reduction of the multiple outputs or 
multiple inputs to that of a "single virtual output" and "single virtual input" for 
each DMU (Seiford and Thrall, 1990). For a particular DMU ratio of single virtual 
output to single virtual input such as y gives a measure of efficiency, 
where ^^and y.are output weights and input weights, respectively. The 
mathematical programming involves the selection of optimal weights that 
maximizes the objective function of the ratio of outputs to inputs for each DMU 
being evaluated. Mathematically, for DMUo it can be expressed as follows. 
max„,„ 
rO 
0 
V /=i J 
Ev,x, 
/= 
subject to 
.S' 
TuUry, 
r=l 
K <1 y = (0,1,2 ,N) 
Zv,x, 
(=1 
W.^0 r = (l, ,S) 
V,^0 / = (1, ,K) (11) 
Here, the efficiency measure of J)MUQ is maximized with the constraint 
that the efficiency measure of every DMU be less than or equal to unity. 
However, the above formulation gives infinite number of solutions. That is, if 
(w*, V*) is an optimal solution, then {ccu*,av*) is also an optimal solution. Thus, 
K 
to overcome this problem, the constraint y]v,x,o~^^^^^^ imposed. The 
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account for technologies that show variable returns to scale (VRS). The Banker, 
Chames and Cooper (BCC model) can be developed by adding the convexity 
constraint to the constant returns to scale (CRS) linear programming problem. 
A>0 
The CRS technical efficiency scores can be decomposed into pure technical 
efficiency and scale efficiency. This can be done by applying both CRS and VRS 
DEA on the same model. The difference between CCR model and BCC model 
can be illustrated as follows. We shall assume one input and one output 
situation. The CRS and VRS frontiers have been drawn in the following figure 
1.2. 
The inefficient DMU is represented by the point P. Under input 
orientation measure, the technical inefficiency of DMU 'P' is mp in CRS and bp in 
VRS. The difference between these two measures is expressed as scale 
inefficiency (SE). In ratio form, technical efficiency in CRS is qm/qp and in VRS it 
is qb/qp. Scale efficiency is qm/qb. ^^^^^'^^,TECRS~ /^F' T^"^' technical 
efficiency (TE) obtained from CRS can be decomposed into 'pure' technical 
efficiency and scale efficiency. The point such as 'c' on the frontier is scale 
efficient. 
The concept of scale efficiency constitutes two technologies i.e. constant 
return to scale (CRS) and variable return to scale (VRS). The VRS technology in 
the figure 1.2 is presented by the single input-single output production function. 
The scale efficiency measure corresponding to input Xt is given by: 
Scale Efficiency • (Oq/Or) _0s (Oq/O's) ~ Or (14) 
Figure 1.2: CRS, VRS and Scale Efficiency 
s 
r 
a Xt 
Source: Birthal et al. (2004) 
VRS 
We can include scale efficiency for period t and t+1 in the measure of 
efficiency change as follows: 
EFFCH = ^»/^"^ ' \ -^"(^-^-^^f) ,M./z .r . (15) 
Scale Efficiency Change=SCCH=-Jp^^^^, and 
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Pure Efficiency Change=PECH= ^o"y '^>->'^ i^ ^^^'^) 
Do{x,,y,/VRS) 
So, the enhanced decomposition of Malmquist TFP index explained by 
Hossain and Bhuyan (2002) can be written as: 
Malmquist _ Index = EFFCH x TECHH = SCCH x PECH x TECHCH (16) 
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2 LIVESTOCK SECTOR IN INDIA 
Livestock sector contributes about 6 percent to the Gross Domestic 
Product and 25 percent to the Agricultural Gross Domestic Product. Over the 
last two decades hvestock sector has grown at an annual rate of 5.6 percent, 
which is higher than the growth in the agricultural sector (3.3 percent). This 
suggests that Hvestock is likely to emerge as an engine of agricultural growth 
in the coming decades. It is also considered as one of the potential sector for 
export earning. 
Livestock sector plays multi-faceted roles in socio-economic 
development. The importance of hvestock goes beyond its food production 
function (Birthal et al, 2002). It provides draught power and organic manure 
to crop sector, and hides, skins, bones, blood and fibers to the industiial 
sector. Livestock sector also makes significant contiibutions towards 
conservation of environment. Livestock sector supplements income from crop 
production and other sources, and absorbs income shocks due to crop failure. 
It generates a continuous stieam of income and employment, reducing 
seasonality in Hvelihood patterns particularly of the poor. 
Several empirical studies indicate that hvestock contiibutes to 
reduction in rural income inequahties and poverty (Singh and Hazell 1993, 
Adams and He 1995, Birthal and Singh 1995) as distiibution of livestock 
wealth is more egahtarian as compared to land. In India, over 70 percent of 
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the rural households own Uvestock and a large majority of Uvestock owning 
households comprise small, marginal and landless households. 
2.1 Livestock Population 
India has a huge livestock population. In 1997, it had 204 million cattle, 
84 million buffalo, 55 milhon sheep, 102 million goat and 12 million pigs 
(Table 2.1). These numbers have been increasing. Over the years a slow yet 
perceptible change is taking place in favour of buffaloes. The above pattern of 
population statistics clearly reveals that cattle rearing still dominates the 
livestock sector and the importance of buffalo, goat and poultry is increasing 
gradually. There are significant variations in nature and magnitude of growth 
rates in population of different species of Uvestock. For instance, buffalo 
population in the country recorded faster growth rate than that of cattle. 
Similarly, goats grew at faster rate than sheep during the above period. 
Poultry witnessed spectacular growth and its number has increased by over 
fourfold. The faster growth in poultry farming may be attributed to the fact 
that amongst farm animals, poultry is one of the quickest and most efficient 
converters of plant products into food of high biological value. 
Table 2.1: Trends in livestock population in India, 1982 to 1997 
Species 
Cattle 
Buffalo 
Sheep 
Goats 
Pigs 
Poultry 
Population in million numbers 
1982 
192.45 
69.78 
48.80 
95.20 
10.10 
207.70 
1992 
204.58 
84.21 
50.78 
115.28 
12.79 
120.29 
1997 
174.97 
84.03 
55.31 
102.26 
12.37 
402.61 
1982-1992 
0.61 
1.90 
0.40 
1.93 
2.39 
-5.32 
ACGR (%) 
1992-97 
-3.08 
-0.04 
1.72 
-2.37 
-0.67 
27.33 
1982-97 
-0.63 
1.25 
0.84 
0.48 
1.36 
3.97 
Source: Livestock Census (various issues) 
23 
2.2 Production 
Livestock sector provides a variety of food and non-food products. The 
major Hvestock products are milk, meat, wool and eggs (Table 2.2). India is 
the largest producer of milk in the world with an annual production of 81 
million tonnes in 2000-01. Milk production is continuously increasing since 
the initiation of Operation Flood in the early seventies (Figure 2.1) on account 
of improvement in productivity and creation of market linkages between 
rural producers and urban consumers through the network of dairy 
cooperatives (Ravishankar and Birthal, 1999). Yet the productivity is low as 
compared to many other countries and world average (Table 2.3). Buffalo is 
the major source of miUc production, accoimting for 54 percent of total milk 
production in the country followed by cow (42 percent) and goat (4 percent). 
The milk production grew at a rate of 4.5 percent per annum during the 
period of 1980-2000. 
Table 2.2: Production of Major Livestock Products in India 
Year Milk (Million Meat (000' Eggs (Billion Wool (Million 
tonnes) tonnes) Nos) Kgs) 
1980-81 
1985-86 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
31.60 
44.00 
53.90 
55.70 
58.00 
60.60 
64.00 
66.30 
68.30 
70.60 
74.70 
78.10 
81.00 
Annual Growth Rate (%) 
1980-90 
1990-2000 
1980-2000 
5.15 
4.11 
4.48 
881 
1167 
2019 
3839 
3839 
3997 
4184 
4272 
4548 
4654 
4589 
4645 
4712 
7.72 
5.38 
10.49 
10.06 
16.13 
21.10 
21.98 
22.93 
24.17 
25.98 
27.20 
27.50 
28.55 
30.15 
31.50 
32.42 
7.77 
4.36 
5.74 
32.00 
39.10 
41.20 
41.60 
38.80 
39.90 
40.60 
41.40 
43.30 
44.70 
45.50 
46.50 
47.60 
2.68 
1.76 
1.53 
Source: FAO Production Yearbook (various issues) 
The growth in meat production has been faster as compared to milk 
production. Total meat production in the country has increased from 881 
thousand tonnes in 1980-81 to 4712 thousand tonnes in 2000-01 at an annual 
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rate of 10.5 percent. The growth has accelerated during 1990s mainly due to 
higher growth in buffalo, and poultry meat production. The structure of meat 
production is also gradually changing. It may be noted that growth in meat 
production has largely been driven by increase in number of animals 
slaughtered as the yield growth was negligible in case of almost all the 
species. Recent trends, however, indicate improvements in meat yield of 
cattle, buffalo and sheep, and a decline in meat yield of goat and pig. 
Figure 2.1: Trends in iVIillt Production in India 
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A number of factors are responsible for poor meat productivity and 
growth therein. Large animals, that is cattle and buffalo are raised mainly for 
milk and provide meat as an adjimct. The animals slaughtered are of poor 
quality. Only surplus buffalo males and unproductive stock of both cattle and 
buffalo that are often old, infertile and malnourished, finds their way to 
slaughterhouses. Stagnation in yields of small ruminants is a matter of 
concern. The prominent reason includes deterioration of the common grazing 
lands (Jodha, 1992) that provide most of the fodder requirements of small 
ruminants. 
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Egg production in the country has increased from 10.06 billion 
numbers in 1980-81 to 32.42 billion numbers in 2000-01. During 1980-2000, egg 
production has increased at the rate of 5.74 percent a year (Table 2.2). Genetic 
improvement efforts have contributed substantially to this. About two third 
of the total egg production in the country came from improved layers that 
comprised around 50 percent of the total egg laying population. Average egg 
yield of an improved layer is 232 eggs/annum, which is more than double the 
yield of a indigenous layer. Clearly, there is considerable scope for increasing 
egg production through substitution of indigenous layers with the improved 
layers. The average yield of eggs in India is higher than the world average 
and average yield in developing countries but it is slightly lower than the 
average yield in developed countries. 
Table 2.3: Yield levels of livestock products, 1999-2001 (k^animal) 
Livestock India Developing Developed World 
products countries countries 
Beef 
Buffalo meat 
Mutton 
Goat meat 
Pig meat 
Chicken meat 
Eggs 
Cow milk 
Buffalo milk 
Goat milk 
103 
138 
12 
10 
35 
0.9 
12 
945 
1425 
142 
167 
140 
15 
12 
73 
1.3 
9 
1010 
1391 
73 
253 
203 
17 
12 
85 
1.5 
14 
4371 
1462 
242 
204 
140 
16 
12 
78 
1.4 
10 
2175 
1391 
85 
Source: FAO Production Yearbook (various issues) 
Wool production in India has increased from 32.0 million kg in 1980-81 
to 47.6 mUlion kg in 2000-01 (Table 2.2). Annual growth in wool production 
was 1.53 percent per annum during 1980-2000, which was much lower as 
compared to annual growth in other livestock products. Domestically 
produced wool is poorly suited to garment production, and fine wool is 
generally imported from Australia (World Bank, 2001). The wool and hair 
produced in India mostly with a diameter greater than 30 microns is used for 
furnishings, carpets and industrial fabrics. The production level of wool in the 
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country is much lower than the existing demand in the wool processing 
industry. This gap is more critical in case of fine wool with a diameter of less 
than 25 microns. 
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Figure 2.2: Production Trend in Eggs and Wools in India 
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2.3 Value of Livestock Output 
Agriculture is the major source of livelihood in rural India accounting 
for about one-fourth of Dross Domestic Product (GDP). Though in absolute 
terms, the gross domestic product from agriculture sector has increased 
significantly, its share in GDP has declined from 35.7 percent in 1980-81 to 
23.5 percent in 1999-2000. Livestock contributed 14.9 percent of Agricultural 
Gross Domestic Products (AgGDP) in 1980-81, and has been rising 
continuously. In 1999-200, livestock sector's share in AgGDP increased to the 
extent of 24.2 percent. The contribution of gross domestic product from 
livestock (LivGDP) was 5.3 percent in 1980-1981, which increased to 5.7 
percent in 1999-2000. During 1980s the Uvestock sector grew at an annual rate 
of 7.1 percent, compared to 3.2 percent of agriculture sector. However, this 
27 
sector witnessed a deceleration during 1990s and came down to 4.4 percent 
per aimum, whereas agricultural GDP growth remained constant. 
Table 2.4: Share of Agriculture and Livestock Sector in GDP 
(At 1993-94 prices in Rs. Billion) 
Year 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
GDP 
(Total) 
4020 
4252 
4366 
4693 
4892 
5111 
5320 
5514 
6072 
6481 
6837 
6911 
7264 
7693 
8428 
8870 
9594 
10058 
10705 
11369 
Annual Growth Rate (%) 
1980-90 
1990-99 
1980-99 
5.22 
6.05 
5.47 
GDP (Agriculture) 
Rs. 
1434 
1515 
1507 
1662 
1686 
1697 
1687 
1664 
1943 
1958 
2044 
2006 
2131 
2218 
2331 
2305 
2538 
2466 
2660 
2668 
3.24 
3.33 
3.30 
% Share as 
GDP 
35.68 
35.63 
34.52 
35.41 
34.46 
33.22 
31.71 
30.17 
32.00 
30.20 
29.90 
29.03 
29.34 
28.84 
27.66 
25.98 
26.45 
24.52 
24.85 
23.47 
-
-
-
GDP 
Rs. 
214 
237 
253 
282 
312 
338 
359 
373 
390 
412 
435 
455 
483 
508 
535 
558 
583 
594 
620 
646 
7.05 
4.38 
5.59 
(Livestock Sector) 
% Share as 
GDP 
5.33 
5.57 
5.79 
6.00 
6.38 
6.61 
6.75 
6.77 
6.43 
6.36 
6.36 
6.58 
6.66 
6.60 
6.35 
6.30 
6.07 
5.91 
5.79 
5.69 
~ 
~ 
~ 
"/<) Share as 
AgGDP 
14.94 
15.63 
16.77 
16.95 
18.52 
19.91 
21.28 
22.44 
20.10 
21.05 
21.26 
22.66 
22.69 
22.88 
22.96 
24.23 
22.96 
24.11 
23.30 
24.22 
~ 
-
~ 
Source: Central Statistical Organization, Dept. of Statistics, GOI 
The major share of livestock output comes from milk group, which has 
contributed 62.2 percent in the total value of hvestock sector in 1980-81 (Table 
2.5). This share has increased to the extent of 66.8 percent in 1998-99 due to 
various poUcy interventions for development of dairy sector in the country. In 
1980-81, livestock drmg constituting dung fuel and dung manure was the 
third largest source of hvestock output with a share of 14.7 percent. This share 
has declined to 8.5 percent due to modernization of agriculture sector with 
adoption of chemical fertilizers on one hand and increased accessibiHty of 
other sources of fuel on the other. 
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Figure 2.3: Trends in agricultural and livestock GDP 
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The meat group's share in the total value of livestock output value of 
output from meat group, which was at the second place in 1980-82 with a 
share of 16.3 percent, has moved to 17.9 percent in 1990-92. The value share of 
meat group again slightly declined to 17.1 percent in 1997-99. The other 
segments of livestock output like wools, hairs & bristles has very meager 
contribution and has remained constant over the period. The share of eggs 
has increased from 2.7 percent in 1980-82 to 3.4 percent in 1997-99. 
Table 2.5: Value of Output from livestock sector at 1993-94 prices 
Year Value in Rs. Crores % Share 
Milk Group 
Meat Group 
Eggs 
Wool & Hair 
Dung 
Silkworm &honey 
Incr stock 
1980-82 
24117 
6333 
1032 
129 
5707 
486 
983 
1990-92 
39973 
10986 
2044 
158 
6227 
946 
894 
1997-99 
53361 
13695 
2754 
205 
6757 
1026 
2091 
1980-82 
62.2 
16.3 
2.7 
0.3 
14.7 
1.3 
2.5 
1990-92 
65.3 
17.9 
3.3 
0.3 
10.2 
1.5 
1.5 
1997-99 
66.8 
17.1 
3.4 
0.3 
8.5 
1.3 
2.6 
Livestock, Total 38787 61228 79889 100.0 100.0 100.0 
Source: Central Statistical Organization, Dept. of Statistics, GOI 
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Table 2.6: Annual compound growth in value of livestock output at 1993-94 prices 
SI. No, 
1 
2 
3 
4 
4.1 
4.2 
5 
5.1 
5.2 
6 
7 
8 
9 
. Year 
Milk Group 
Meat Group 
Eggs 
Wool & Hair 
Wool 
Hair & Bristles 
Dung 
Dung fuel 
Dung Manvue 
Other livestock 
Livestock sector 
Crop sector 
Agriculture sector 
1980-90 
5.36 
5.50 
7.63 
3.04 
3.30 
2.16 
1.18 
1.95 
0.62 
3.55 
4.84 
2.71 
3.18 
1990-99 
4.22 
3.23 
4.31 
3.73 
3.53 
4.11 
1.17 
2.51 
0.06 
7.57 
3.87 
3.13 
3.31 
1980-99 
4.69 
4.73 
5.83 
2.42 
2.50 
2.19 
0.84 
1.81 
0.08 
3.89 
4.26 
2.94 
3.24 
Source: Central Statistical Organization, Dept of Statistics, GOI 
Livestock has performed better than the crop sector (Table 2.6). During 
1980s hvestock sector grew at an armual rate of 2.3 percent compared to 2.9 
percent in the crop sector. However in 1990s livestock sector growth 
decelerated marginally but still was higher than the crop sector growth. MUk 
output grew at an annual rate of 4.7 percent during the last two decades. The 
meat output also witnessed a similar trend. Egg production increased at an 
annual growth of 5.83 percent. Nevertheless the growth in different livestock 
products decelerated during 1990s. 
2.4 Employment in Livestock Sector 
Table 2.7 gives a synoptic view of the employment in hvestock vis-a-vis 
other sectors. Crop production continues to be the main source of 
employment in rural India. Though the share of agricultural sector in gross 
domestic product has declined over time, but the proportion of workers 
engaged in it has declined marginally from 70.5 percent in 1983 to 68.1 
percent in 1999-2000. On the other hand, share of non-crop activities 
(hvestock, fishing, forestry, agricultural services, etc) has been witnessing a 
downward trend. Their share declined from 11 percent in 1983 to 8 percent in 
1999-2000. Most of the decline in employment in non<rop activities is due to 
a faster decline in the employment in hvestock sector. Livestock sector 
engaged about 8.5 percent of the labour force in 1983. This however declined 
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to 4.9 percent in 1999-2000. This shows that decline in Uvestock sector 
employment was sharper during 1980s as compared to 1990s. The importance 
of livestock as a source of employment varies considerably across states. 
During 1999-2000 contribution of hvestock to rural employment ranged 
between 6 to 28 percent in Gujarat, Haryana, Himachal Pradesh, Punjab, 
Rajasthan, Kerala and Uttar Pradesh. In other states it was below the national 
average. 
Table 2.7 indicates that a sectoral shift is taking place in rural 
employment, though slowly. A disaggregated view of sectoral allocation of 
labour force by sex is more revealing. Proportion of male workers engaged in 
crop and livestock production has been gradually declining. The dechne is 
more apparent in case of hvestock sector. Between 1983 and 1999-2000 it 
declined by more than 50 percentage points; from 4.8 percent in 1983 to 2.2 
percent in 1999-2000. The proportion of female workers engaged in hvestock 
sector has also declined tremendously from 14.8 percent in 1983 to 9.8 percent 
in 1999-2000. The proportion both males and females engaged in Uvestock 
sector declined more during 1980s than in 1990s. 
Table 2.7: Sectoral distribution of rural workers in India (%) 
Sector 
description 
Crop 
production 
Livestock 
production 
Plantation 
Forestry 
and logging 
Fishing 
Agricultural 
services 
Non-farm 
sector 
Total 
1983 
70.5 
8.5 
1.7 
0.3 
0.4 
0.1 
18.5 
100. 
0 
Total 
1987 
-88 
68.7 
6.6 
1.7 
0.6 
0.4 
0.4 
21.7 
100. 
0 
persons 
1993-
94 
70.0 
5.3 
1.8 
0.3 
0.5 
0.6 
21.6 
100.0 
1999-
2000 
68.1 
4.9 
1.4 
0.3 
0.3 
1.2 
23.8 
100.0 
1983 
70.2 
4.8 
1.8 
0.4 
0.5 
0.09 
222 
100. 
0 
Male 
1987-
88 
67.9 
3.6 
1.8 
0.4 
0.5 
0.4 
25.4 
100.0 
1993-
94 
68.4 
2.4 
1.9 
0.3 
0.6 
0.5 
25.9 
100.0 
1999-
2000 
66.0 
2.2 
1.3 
0.2 
0.4 
1.1 
28.9 
100.0 
1983 
71.0 
14.8 
1.6 
0.2 
0.2 
0.1 
122 
100.0 
Female 
1987-
88 
70.0 
11.8 
1.6 
0.9 
0.1 
0.3 
15.2 
100.0 
1993-
94 
73.0 
10.4 
1.6 
0.3 
0.2 
0.7 
13.9 
100.0 
1999-
2000 
720 
9.8 
1.6 
0.4 
0.1 
1.3 
14.7 
100.0 
Source: Results on Employment and Unemployment Situation in India (various issues), 
NSSO, Ministry of Statistics and Program Implementation, Govt, of India. 
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It is evident from Table 2.7 that compared to males; females allocate 
more of their time to livestock production activities. This is more explicitly 
brought out by examining their share in total labour engaged in livestock 
production (Table 2.8). Females supply bulk of the labour needed for Uvestock 
production activities. During 1980s, 65 percent of the labour requirement in 
livestock sector was contributed by females, and this increased to 71 percent 
during 1990s. On the other hand their contribution to crop production labour 
requirement has almost remained unchanged at 37 percent, and to the non-
farm sector it has declined from 25 percent during 1980s to 22 percent during 
1990s. This suggests that Uvestock enterprise is women oriented and, growth 
in livestock production would help improve gender equity. 
Table 2.8: Female labour employment as percent of total employment by sector 
Sector description 
Crop production 
Livestock production 
Plantation 
Forestry and logging 
Fishing 
Agricultural services 
Non-farm 
Total 
1983 
37.6 
64.9 
33.8 
29.0 
17.8 
24.9 
24.8 
37.3 
1987-88 
37.0 
65.1 
33.6 
56.1 
10.2 
29.9 
25.4 
36.2 
1993-94 
37.5 
70.8 
32.0 
35.9 
15.7 
43.9 
23.1 
36.0 
1999-2000 
37.0 
70.6 
39.9 
51.9 
11.9 
38.9 
21.6 
35.0 
Source: Results on Employment and Unemployment Situation in India (various issues), 
NSSO, Ministry of Statistics and Program Implementation, Govt, of India. 
Table 2.9 shows rates of growth in rural employment. Overall growth 
rate declined from 1.75 percent per annum during 1983/1993-94 to 0.66 
percent during 1993-94/1999-2000. The decelerating trend is observed for 
almost aU the sectors. In the livestock sector the overall growth rate has been 
negative during both the periods. The rate of decline has slowed down during 
1990s. Between 1983/1993-94 the employment in this sector declined at a rate 
of -2.70 percent a year, compared to -0.83 percent a year during the latter 
period. In other non-crop sector as a whole, the employment growth was 
positive during 1980s, but turned out to be negative during 1990s. The growth 
rate of employment in crop production and non-farm sectors too fell 
considerably during 1990s but remained positive. 
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Table 2.9: Annual growth rate {%) of rural employment by sex in different sectors. 
Sectors 
Crop 
production 
Livestock 
production 
Plantation 
Forestry and 
logging 
Fishing 
Agricultural 
services 
Non-farm 
Total 
Total employment 
1983/ 
1993-94 
1.68 
-2.70 
2.01 
1.89 
4.09 
23.40 
3.23 
1.75 
1993-9V 
1999-2000 
0.23 
-0.83 
-3.35 
-1.12 
-6.37 
13.42 
2.31 
0.66 
Male employment 
1983/ 
1993-94 
1.66 
-4.13 
2.23 
2.59 
4.31 
19.99 
3.44 
1.94 
1993-9V 
1999-2000 
0.42 
-1.19 
-5.24 
-5.65 
-5.65 
15.12 
2.62 
0.94 
Female 
1983/ 
1993-94 
1.71 
-2.00 
1.57 
0.76 
2.97 
11.03 
2.58 
1.41 
employment 
1993-9V 
1999-2000 
-0.08 
-0.68 
0.15 
5.07 
-10.78 
23.40 
1.21 
0.15 
Source: Chadha and Sahu, 2002 
Analysis of pattern of growth in employment by sex provides a mixed 
picture. During 1983/1993-94, the rate of increase in male employment was 
higher in all sectors except crop production, where rate of growth of female 
employment was marginally higher. On the other hand, the rate of growtli of 
employment in the Uvestock sector was negative for both male and female 
workers, but the decline was sharper in case of male workers. During 1993-
94/1999-2000, the growth rate of male employment decelerated in almost aU 
the sectors. It was negative particularly in non-crop activities. For females, 
growth rate decelerated in crop production, plantation, fishing and non-farm 
sectors. In livestock sector the rate of decUne was arrested, but the trend still 
remains negative. 
2,5 Livestock Sector and Food Security 
The major opportunity for growth of Uvestock sector Ues in the 
increasing demand for animal food. Per capita consumption of livestock 
products in India is low. In 1999, milk consumption (63 kg/person/annum) 
was 25 percent less compared to world average. Meat (6 kg/person/annum) 
and egg consumption (1.3 kg/person/annum) was one-sixth of the world 
average. In terms of protein supply livestock products supplied only about 17 
percent of the total consumed, which is less than half of the world average. 
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Table 2.10 presents trends in consumption of livestock products for 
rural and urban population in relation to other competing foods. In rural 
areas, consumption of milk almost doubled over the last two decades, from 
about 24.6-kg/person/aimum in 1977 to 50.1 kg/person/annum in 1999. 
Simarly for the consumption of meat, egg and fish; it increased from 2.7 
kg/person/annum to 5.0 kg/person/annum. Demand for animal food is 
higher in urban areas. In 1999, per capita consumption of milk, and meat, 
eggs, and fish was higher by a factor of 1.4. The comparison of rural and 
urban consumption trends indicate a faster growth in rural areas particularly 
that of meat, eggs and fish. The trend in consumption of competing foods is 
not much different between rural and urban population. Consumption of 
vegetables, fruits have increased considerably; the growth however is higher 
in rural areas. Consumption of pulses however remained almost stagnant at 
around 10 kg/person/annum in rural areas and 12 kg/person/annum in 
urban areas. 
Table 2.10: Consumption pattern (quantity in kg/persoiVannum) 
Items Rural Urban 
Rice 
Wheat 
Coarse cereals 
Total cereals 
Pulses 
Milk and milk 
products 
Edible oils 
Vegetables 
Fruits 
Meat, egg, fish 
Sugar and gur 
1977 
86.5 
49.4 
56.7 
192.6 
8.7 
24.6 
2.7 
24.7 
2.6 
2.7 
13.5 
1987 
88.1 
61.6 
29.8 
179.5 
11.5 
58.0 
4.3 
50.8 
10.3 
3.3 
11.0 
1993 
85.4 
53.5 
24.1 
163.0 
9.2 
51.4 
4.6 
53.2 
9.8 
4.1 
9.2 
1999 
81.0 
53.9 
17.7 
152.6 
10.1 
50.5 
6.0 
66.0 
17.0 
5.0 
10.1 
1977 
67.6 
64.6 
14.8 
147.0 
11.7 
39.7 
4.8 
39.7 
5.9 
4.8 
17.1 
1987 
68.1 
60.4 
10.6 
139.1 
12.2 
64.9 
6.8 
66.4 
18.8 
4.9 
12.3 
1993 
64.2 
57.4 
in 
129.3 
10.5 
68.3 
6.3 
63.1 
20.1 
6.3 
11.8 
1999 
62.5 
55.4 
7.1 
125.0 
12.0 
72.4 
8.6 
70.0 
19.0 
6.8 
12.0 
Source: Consumption of Some Important Commodities in India (various issues), NSSO, 
Ministry of Statistics and Program Implementation, Govt, of India, 
These trends suggest that as far as consumption of foods of animal 
origin is concerned the consumption patterns of rural and urban people will 
be heading towards a convergence. That means the growth in demand for 
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food of animal origin is likely to be higher in rural areas. Several studies 
indicate that sustained growth in per capita incomes and increasing 
urbanization will fuel further growth in demand for animal food (BhaUa et al, 
1999). Estimates of Delgado et al are 160 miUion tonnes for milk and 8 million 
tonnes for meat. Table 2.12 shows some other estimates of demand projection 
for livestock products by 2020. 
Table ZIZ* Demand Projections for selected livestock products to 2020 
(Million Tonnes) 
World Bank Projection Kumar's Dastagiri's 
Commodity Projections Projections 
at3%GDP at5%GDP at5%GDP at5%GDP 
Milk 193.76 497.01 126-183 147.21 
Eggs 3.78 7.21 - - 44.06* 
Beef 1.96 3.74 - - 1.15 
Sheep Meat 1.35 2.57 — 12.72 
Poultry Meat 0.71 1.35 - - 0.81 
Meat & Eggs — — 6.3-12.1 — 
* Billion No. 
Rising demand for animal food will have impUcations for structure of 
livestock production. Trends in production suggest that buffalo wiU be the 
major suppUer of milk. At present, buffalo contributes about 55 percent of 
milk production. Structure of meat production would gradually shift from 
ruminant to non-ruminant meat. The share of non-ruminant meat in total 
meat output has increased from 14 percent in 1980-81 to 25 percent in 2000-
2001. It may be noted that non-ruminant i.e. pig and poultry have short 
generation interval and are efficient producers, and being less capital-
intensive would be favored by the land scarce and poor households. 
Increasing demand for non-ruminant meat food offers opportunities for 
augmenting income and employment opportunities for them. 
Table 2.13 presents the gross calorie content of hvestock products in the 
country at different points of time. The GCC of hvestock products has 
increased by more than 4 times from 1.9 thousand billion calories in 1950-51 
to 8 thousand bUUon calories in 1997-98. The contribution of the livestock 
sector to the total production of calories has also improved especially after 
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1970s (Satyasai and Viswanathan 1996). As the human population increased 
from 36 crores in 1950-51 to around 95 crores in 1997-98, it is relevant to 
examine the per capita per day GCC of Uvestock output. 
Table Z13: Gross Calorie Content in Livestock Products 
Year 
1950-51 
1960-61 
1970-71 
1980-81 
1990-91 
1997-98 
Total in billion 
calories 
18899 
22691 
23402 
37028 
63244 
80108 
Per capita calories 
143 
141 
119 
147 
203 
231 
Source: Satyasai and Viswanathan, 1996 
It can be seen from the table 2.13 that there was tremendous 
improvement in the per capita GCC provided by livestock sector from 143 
calories in 1950-51 to 231 calories in 1997-98. Considering a daily requirement 
of 2400 calories for a rural adult and 2100 calories for an urban adult, the GCC 
provided by livestock sector increased from 6 percent in 1950-51 to around 10 
percent in 1997-98. 
2.6 Livestock Sector Trade 
Livestock sector trade accoimts for one-third of the global trade in 
agricultural commodities (World Bank, 1999). India however does not have a 
significant presence in global livestock trade. Its share in exports has hardly 
ever exceeded 0.5 percent, and in imports it has been around 1 percent (Table 
2.14). In value terms exports of livestock products have remarkably increased 
from US$90 million in 1980-82 to US$ 310 million in 1998-2000. The exports of 
meat and meat preparations, dairy products and eggs registered a remarkable 
increase during this period. The export of live animals grew until mid-1980s, 
and thereafter declined gradually. There was wide fluctuation in export of 
hides and skins and animal fats. 
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Total imports of livestock products in 1980-82 were worth US$ 253 
million, which declined to US$ 147 million in 1998-2000. Imports of dairy 
products also sharply declined, particularly during late eighties and early 
nineties. Dairy product imports comprised a part of food aid under PL480 
programme. There was also a phenomenal increase in the imports of hide and 
skins. 
Table 2.14: Trade in livestock products in India 
Description 
Export value (Million US$) 
Total Merchandise 
Total Agriculture 
Total Livestock 
Import value (Million US$) 
Total Merchandise 
Total Agriculture 
Total Livestock 
Trade Deficit/Surplus (Million US$) 
Total Merchandise 
Total Agriculture 
Total Livestock 
Share of Export & Import (%) 
Agricultural export as % of 
Merchandise export 
Livestock export as % of 
agricultural export 
Agricultural import as % of 
Merchandise import 
Livestock import as % of 
agricultural import 
1980-82 
8519 
2493 
90 
14707 
1442 
253 
-6188 
1051 
-164 
29.26 
3.59 
9.81 
17.55 
1990-92 
17627 
2843 
95 
21685 
964 
117 
-4058 
1879 
-22 
16.13 
3.34 
4.44 
12.16 
1998-2000 
42216 
4942 
310 
51106 
3592 
147 
-8891 
1350 
163 
11.71 
6.27 
7.03 
4.08 
Source: FAO Trade Yearbook (various issues) 
Table 2.14 also provides information on net trade. India was a net 
importer of hvestock products during 1980s. This sector now holds good 
export potential as its exports exceeded total imports significantly (Figure 
2.5). The situation turned around during early 1990s due to increasing exports 
of meat and meat products and significant decline in imports of milk and milk 
products. The changed global economic environment in the wake of 
implementation of WTO agreement has brought hvestock sector trade into 
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focus. The issue is how India's Kvestock sector would respond to the 
emerging economic situation. 
400 
350 -
Figure 2.4: Trends in L ives tock Sec to r Trade in India 
-Export - Import 
In percentage terms, export of agricultural products in total export 
declined from 29.3 percent in 1980-82 to 11.7 percent in 1998-2000 (Table 2.14). 
On the other hand share of livestock exports in agricultural exports increased 
from 3.6 percent to 6.3 percent during this period. The share of agriculture 
sector imports in total merchandise imports declined from 9.8 percent in 1980-
82 to 7.3 percent in 1998-2000. Also the share of Hvestock products in total 
agricultural imports declined from 17.6 percent in 1980-82 to 4.1 percent in 
1999-2000. 
Table 2.15 shows changes in the composition of Uvestock sector trade. 
The share of meat and meat preparations constituted about 77.8 percent of the 
exports earnings from Uvestock sector in 1980-81, followed by earnings from 
exports of Uve animals (11.4 percent), eggs (2.5 percent), wool & hair (1.7 
percent), dairy products (1.5 percent) and hides & skins (0.4 percent). The 
share of meat and meat preparations, milk and milk products and eggs has 
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increased over time. The share of live animals, hides and skins and animal 
fats declined sharply during this period. The Indian leather industry has been 
growing consistently (CMIE, 1999) and to encourage Indian leather exports, a 
ban was imposed on exports of raw hides and skins. Moreover, to further 
encourage the domestic availability of raw materials for the leather industry, 
exports of semi-processed leather were also banned. Milk and milk products 
were major constituents of import during 1980-81 with a share of 43.6 percent 
in Uvestock sector imports. Wool and hair were next important item of 
imports. The structure shifted towards wool and hair during 1990s followed 
by hides and skins. 
Table 2.15: Structure of livestock sector trade (%) 
Livestock Products 
Dairy Products 
Meat & Meat 
Products 
Hides & Skins 
Wools & Hairs 
Live Animals 
Animal Fats 
Eggs 
Others 
1980-81 
1.5 
77.8 
0.4 
1.7 
11.4 
0.0 
2.5 
4.8 
Export 
1990-91 
3.3 
85.2 
0.0 
1.2 
4.8 
0.0 
3.6 
1.9 
1999-
2000 
1.8 
83.2 
0.0 
1.8 
0.4 
0.1 
6.7 
6.1 
1980-81 
43.6 
0.1 
0.5 
18.0 
0.3 
16.4 
0.0 
21.0 
Import 
1990-91 
5.0 
0.1 
10.7 
49.7 
1.0 
0.1 
0.0 
33.4 
1999-
2000 
3.9 
0.0 
17.9 
53.1 
0.2 
0.3 
0.0 
24.7 
Source: FAO Trade Yearbook (various issues) 
Annual compound growth rates of exports and imports are given in 
Table 2.16. While the growth in the exports of agricultural products was 5 
percent, the exports from Uvestock sector increased at an impressive rate of 
more than 7 percent between 1980-81 to 1999-2000. Export of eggs registered 
the highest growth (20.4 percent) foUowed by milk and milk product (11.5 
percent), wool and hair (9.1 percent) and meat and meat preparations (12 
percent). It is also visible from the table that export growth of livestock 
products has accentuated in nineties. Exports of aU meat and meat 
preparations and eggs witnessed higher growth in post Uberalization period. 
The trade reforms initiated in 1990s might have resulted in significant 
improvement in export of these Uvestock products. For instance, the 
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minimum export prices for buffalo meat and mutton were removed in April 
1993, which should have encouraged exports of these commodities. Export 
quotas were also removed recently. 
Table 2.16: Annual growth in livestock sector trade (%) 
Trade Export Import 
Total Merchandise 
Total Agriculture 
Milk & milk products 
Meat & Meat Products 
Hides & skins 
Animal Fats 
Wool & Hair 
Eggs 
Live Animal 
Total livestock 
1980-90 
8.4 
1.2 
3.2 
-0.7 
-73 
-29.3 
47.8 
-12.5 
-1.9 
-0.4 
1990-2000 
9.0 
7.2 
16.1 
11.9 
-7.4 
56.8 
-4.0 
26.3 
-20.5 
11.9 
1980-2000 
9.5 
5.3 
11.5 
7.5 
5.6 
5.6 
9.1 
20.4 
-12.8 
7.0 
1980-90 
5.1 
-3.0 
-19.6 
-41.1 
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-77.1 
7.6 
-46.5 
24.6 
-5.7 
1990-2000 
9.8 
15.0 
4.0 
14.2 
9.1 
15.3 
0.9 
48.9 
-24.7 
3.7 
1980-2000 
7.3 
4.2 
-14.7 
-3.7 
23.5 
-16.5 
1.5 
1.5 
-8.7 
-2.4 
Source: FAO Trade Yearbook (various issues) 
Total imports of livestock products registered a negative growth rate. 
Among various items, imports of hides and skins showed tremendous growth 
(23.5%). On the other hand, as expected imports of dairy products and animal 
fats showed a negative trend. The imports of hides and skins slowed in 
nineties. This may be attributed to the various measures taken to enhance the 
domestic availability of raw hides and skins. 
Destination-wise exports of meat and meat preparations, dairy 
products and eggs are presented in Appendix I Tables 1,2 and 3. The meat 
and meat preparations are mainly exported to UAE (25%), Malaysia (23%), 
Philippines (15%), Iran (7%) and S. Arabia (5%) while, the main destination 
for dairy products are UAE (41%), Nepal (17 percent), USA (14%) and 
Bangladesh (10%). Major markets for Eggs are UAE (29%), Bangladesh (17%), 
Oman (16%), Japan (6%), Kuwait (5%) and Saudi Arabia (4%). Nevertheless 
there is considerable year to year variation in the volume of exports to 
different destinations. For instance, Malaysia was the biggest importer of 
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meat and meat preparations untill 1997 but UAE turned out to be the biggest 
buyer of this commodity group in 1998. However, the major trading partners 
by and large remained the same. India imports hides and skins mainly from 
Germany, Italy, New Zealand, United JCingdom, Indonesia, the Netherlands, 
France etc (Table 4). 
There is an increasing realization that opening up of export market for 
livestock products would offer opportunities for faster growth of livestock 
sector. Several studies indicate India's export competitiveness in beef, buffalo 
meat, mutton and pork (World Bank, 1999; Kumar et al., 2000; and AU and 
Ahmad, 2002). Exports of dairy products and poultry meat are not 
competitive in the world market. Lack of competitiveness of dairy products is 
attributed to processing inefficiency and high level of protection (subsidies) in 
the major exporting coimtiies (European Union). The poultry sector faces a 
major threat from the United States, where breast meat is preferred over leg 
meat while the opposite holds true for the Indian consumer. The leg meat is 
dumped for exports at abysmally low price. Removal of such distortions 
would help improve India's access to world markets. 
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3 MEAT INDUSTRY IN INDIA 
As discussed in the previous chapter expanding domestic and global 
markets are causing rapid growth in meat production. This chapter presents 
an in-depth analysis of meat industry in terms of production, consumption 
and trade of various types of meats, and also the potential for growth of the 
industry. 
3.1 Structure of Meat Industry 
The structure of meat industry is highly unorganized and only a 
meagre quantity oi meat is processed for value addition. Most of the meat 
produced in the country comes from traditional slaughterhouses. There are 
about ten thousand slaughterhouses in the country of which 60 percent are 
unregistered. Most of these slaughterhouses have poor hygiene and sanitation 
facilities resulting in poor meat quaUty and envirorunental degradation. 
Recently the Government of India has taken initiatives to modernize 
slaughterhouses in order to encash emerging export opportimities and 
realization of its by-products for value addition. Such initiatives have 
contributed significantly towards the private investment in meat processing 
and development of modem integrated meat processing plants, which utilizes 
every part of the carcass efficiently. Considering the importance of meat 
industry in the economy, a Centrally Sponsored Scheme titled "Assistance to 
States for improvement/modernization of abattoirs/establishment of carcass 
utilization centres and primary hide flaying units" has been implemented in 
the Ninth Plan period. Under Modernization of Slaughterhouses, financial 
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assistance is given to State Goverirments on a 50:50 basis for implementation 
of the Scheme. Under the component "Modernization of Carcass Utilization 
Centres", 100% central assistance is being provided for buildings, plants and 
machinery and effluent tieatment and 50% for water, electiicity and land 
development etc. for establishing carcass utilization centres. 
Table 3.1: Distribution of Meat Processing Units, 1980-81 to 1999-2000 
Year 
1980-81 
1985-86 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
No. of factories 
22 
22 
33 
30 
33 
32 
29 
29 
25 
30 
29 
37 
Annual Growth Rate (%) 
1980-90 
1990-98 
1980-98 
1.42 
-0.56 
1.78 
No. of persons 
employed 
2618 
2744 
2808 
2227 
2824 
2225 
3000 
3055 
3461 
3486 
4102 
5729 
-1.58 
7.93 
3.21 
Source: Annual Survey of Industries (various issues), CSO, New Delhi 
The organized sector of meat industry constitutes very few modem 
meat processing units in the coxmtry. The country has 9 modern abattoirs and 
171 meat processing units Uceiised under Meat Products Order. Annual 
Survey of Industries (ASI) data shows that only 37 meat processing units are 
registered vmder Factories Act (Table 3.1). A few modem pork processing 
plants are also coming up in the country. Poultry processing is still in its 
infancy. There are only seven modem integrated poultry processing plants. 
However, there are a good number of small poultry processing units engaged 
in production of poultry meat products. There are five egg processing uiiits 
engaged in exporting egg products. 
Most of the meat processing units in the country are export-oriented 
enterprises producing specialized branded meat products for various 
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segments of export market (Table 3.2). Meat products are exported in fresh 
chilled, frozen and canned forms and are categorized on the basis of level of 
processing, animal species and meat/carcass cuts. Accordingly, the prices also 
vary depending upon the different attributes of meat i.e. processing level, 
animal species or meat cuts. The type, strength and practicaHty of the 
packaging are determined by the demand in respective markets as most of the 
exports are institutional in nature and these meat products are further 
processed and packed as per local consumer needs. The meat processing units 
usually export boneless meat and the bones are further processed for making 
other by-products like meat-cum-bone meal etc. 
Table 3.2: Major manufacturers of processed meat products in India 
Company Major Products Brands 
Frigo Refico Allana Limited, Kulaba, 
Mumbai 
Frigo Refico Allana Limited, Kulaba, 
Mumbai 
Hind Industries Limited, New Delhi 
Hind Industries Limited, New Delhi 
Alkabeer Exports Limited, Mumbai 
Alkabeer Exports Limited, Mumbai 
P.M.L. Indusfries, Chandigarh 
U.P. Pashudhan Udyog Nigam Ltd. 
Uttar Pradesh 
U.P. Pashudhan Udyog Nigam Ltd. 
Uttar Pradesh 
A.P. Meat & Poultry Corporation, 
Hyderabad 
Pigpo, Jorbagh Market, New Delhi 
MAFCO, Mumbai 
Ranchi Bacon Factory, Ranchi 
Rajasthan Meat and Wool Marketing 
Federation, Alwar 
Venkateshwara Hatcheries, Pune 
Deejay, Bangalore 
Frozen buffalo meat 
Canned meat 
Frozen buffalo meat 
Chilled/Frozen sheep and Goat meat 
Frozen buffalo meat 
Chilled/Frozen sheep and Goat meat 
Frozen buffalo meat 
Pork and other meat products 
Caimed meat manufactures 
Pork and other meat products 
Pork and other meat products 
Pork and other meat products 
Pork and other meat products 
Canned meat Manufactures 
Poultry products 
Allana 
Allana 
Sibaco, Eatco 
Sibaco, Eatco 
Alkabeer 
Alkabeer 
PML 
CDF 
CDF 
APSMPC 
Pigpo 
MAFCO 
Venky's Food 
Poultry products 
Source: Ministry of Food Processing Industries, GOl 
These export-oriented meat processing plants are mechanized 
integrated meat processing complexes set up according to international 
standards and specifications to provide efficiency and proper sanitary 
operations for quality meat production to meet the consumer's hygiene and 
quaUty needs. The labeling and packaging of the processed meat is done as 
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per the requirements of tlie importers. Animals slaughtered at these modern 
abattoir-cum-meat complexes undergo ante mortem and postmortem 
inspection carried out by the government veterinarians and the meat 
processing operation is under the supervision of Central Government 
Inspection Agency as per guidelines given by Meat Product Order (MPO) of 
Essential Commodities Act. A comprehensive veterinary health certificate is 
issued for every consignment, confirming its suitabihty for human 
consumption. 
Official estimates show that only one percent of total meat output 
undergo further processing. This suggests considerable potential for meat 
processing in the country. The fast food outlets have started coming up 
particularly in the metropolitan cities. The demand for processed meat 
products is expected to rise further. The long held "culture" perspective of the 
Indian market that the consumer wiQ only eat fresh food, freshly prepared is 
now under question and consumer taste for branded ready-to-eat food is 
coming up in recent years. 
3.2 Temporal Changes in Meat Production 
Meat production in India has increased significantly over the last two 
decades (Figure 3.1). Total meat production in the country between 1980-81 
and 1999-2000 grew at a rate of 3.41 percent a year. The growth in 
contributions from different species, however, varied widely. Maximum 
growth occurred in poultry meat (10.04 percent) followed by pork (4.04 
percent), beef and veal (2.98 percent), buffalo meat (2.98 percent), goat meat 
(2.31 percent), mutton and lamb (1.75 percent) and processed meat (1.41 
percent). The growth in meat production was higher during 1980s as 
compared to 1990s. Growth in total meat production has improved sHghtly in 
recent years mainly because of acceleration in growth of contributions from 
buffalo, sheep and poultry. 
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Table 3.3: Trends in meat production in India, species-wise 
Species 
Beef and Veal 
Buffalo Meat 
Goat Meat 
Mutton and Lamb 
Pig meat 
Poultry Meat 
Processed Meat 
Meat, Total 
Triennium Average (000' MT) 
1980-1982 
883 
871 
313 
167 
279 
121 
107 
2741 
1990-1992 
1277 
1186 
434 
185 
432 
369 
129 
4011 
1997-1999 
1400 
1398 
462 
225 
545 
542 
136 
4709 
Compound 
1980-1990 
3.95 
2.57 
4.01 
0.75 
4.75 
11.09 
2.02 
3.79 
Growth Rate 
1990-1999 
1.20 
2.50 
0.90 
2.87 
3.36 
5.45 
0.80 
2.28 
('/») 
1980-1999 
2.98 
2.98 
2.31 
1.75 
4.04 
10.04 
1.41 
3.41 
Source: FAO Production Yearbook (various issues) 
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Figure 3.1: Meat Production in India by species 
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Table 3.4: Composition of meat production in India (%) 
Meat Group 
Bovine Meat 
Beef and Veal 
Buffalo Meat 
Ovine Meat 
Goat Meat 
Mutton and Lamb 
Pig meat 
Poultry Meat 
Processed Meat 
Meat, Total 
1980-1982 
63.99 
32.21 
31.78 
17.51 
11.42 
6.09 
10.18 
4.41 
3.90 
100.00 
1990-1992 
61.41 
31.84 
29.57 
15.43 
10.82 
4.61 
10.77 
9.20 
3.22 
100.00 
1997-1999 
59.42 
29.73 
29.69 
14.59 
9.81 
4.78 
11.57 
11.51 
2.89 
100.00 
Source: FAO Production Yearbook (various issues) 
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Share of different species in total meat production show a considerable 
change in the composition of meat output (Table 3.4, Figure 3.2, Figure 3.3 
and Figure 3.4). Bovine meat constitutes more than half of total meat 
production in the coimtry. But the share has slightly come down from 64 
percent during 1980-82 to 59 percent during 1997-99. The share of ovine meat 
has declined from 17 percent to 15 percent during the same period. Share of 
pig meat has increased sUghtiy from 10 percent to 12 percent and that of 
poultry meat has increased drastically from 4 percent in 1980-82 to 12 percent 
in 1997-99. 
Figure 3.2 
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Figure 3.4: Composition of Meat Production in India, 1997-1999 
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3.3 Animal Slaughtered 
Table 3.5 shows slaughter rate of different meat species. The slaughter 
rate of cattle is 6 percent and that of buffalo 10 percent. This is equivalent to 
about one-third of the potential cattle off-take and about two-thirds of the 
potential buffalo off-take (World Bank, 1999). In India, slaughter of cattie is 
banned in majority of the states (except in the states of Kerala, West Bengal 
and some Northeastern states) because cattle is considered to be sacred by the 
majority Hindu population. Buffaloes are not subjected to any rehgious 
sensitivities, and are slaughtered at a variety of weights and ages. With 
increasing mechanization of agriculture sector, the demand for draught 
animals are going down drastically resulting in surplus of male cattle and 
buffaloes, which are slaughtered at birth or at low ages or when tiiey becomes 
weak and unproductive. The slaughter of these young male calves is a waste 
of productive capital. 
Table 3.5: Slaughter rates of different types of animal (%) 
Species 
Cattle 
Buffalo 
Sheep 
Goat 
Pig 
1980-82 
5.1 
8.6 
23.6 
25.5 
45.6 
1990-92 
5.8 
9.8 
23.6 
27.5 
49.8 
1999-2001 
6.0 
9.9 
24.8 
27.5 
49.3 
Source: Calculated from FAO database 
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The slaughter rate of sheep is 25 percent and of goat is 28 percent, 
wliich is considered to be full off-take under the present production 
technology. Ovine animals are generally slaughtered at nine to twelve months 
of weight with average weight of 10-12 kg meat, which is estimated to be 45 
percent of dressing rate. The slaughter rate for pigs is quite high i.e. 49 
percent. 
Table 3.6: Number of Animal Slaughtered in India, species-wise 
Year Numbers in Million Annual Growth Rate (%) 
Beef & Veal 
Buffalo 
Goat 
Sheep & Lamb 
Pigs 
Poultry 
1980-81 
10.3 
6.6 
32.4 
14.8 
8.3 
143.3 
1990-91 
12.6 
9.1 
43.8 
15.7 
12.8 
451.3 
1999-2000 
14.0 
10.3 
46.7 
19.1 
16.5 
640.5 
1980-90 
2.76 
2.54 
0.75 
3.93 
4.64 
10.52 
1990-2000 
1.04 
2.04 
2.41 
0.82 
3.22 
4.82 
1980-2000 
1.81 
2.75 
1.75 
2.07 
3.84 
8.91 
Source: Calculated from FAO database 
In 1980-81,10.3 million cattle were slaughtered, which has increased to 
14.0 million in 1999-2000 (Table 3.6). During this period the number of buffalo 
slaughtered increased from 6.6 million to 10.3 million. In growth terms tlie 
number of cattle and buffalo slaughtered increased at an annual rate of 1.81 
percent and 2.75 percent per aimum respectively. The growth was higher in 
1980s. 
The number of goats and sheep slaughtered in the country also 
increased over time. The number of goats slaughtered increased from 32.4 
miUion in 1980-81 to 46.7 miUion in 1999-2000 at an annual growth of 1.75 
percent. During 1980s, the growth in goat slaughtering was 0.75 percent. This 
increased to 2.41 percent during 1990s. On the other hand, the number of 
sheep and lambs slaughtered has also increased from 14.8 miUion in 1980-81 
to 19.1 miUion in 1999-2000. During 1980s, the growth in sheep and lamb 
slaughter was 3.93 percent. This declined to 0.82 percent during 1990s. In 
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1980-81, 8.3 million pigs were slaughtered for meat purpose, which increased 
to 16.5 million in 1999-2000 at an annual growth of 3.84 percent. The number 
of poultry birds used for meat production increased from 143.3 million in 
1980-81 to 640.5 million in 1999-2000. 
Figure 3.5: Number of Animal Slaughtered in India 
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Q ISSMI • 1990-91 a 1999-2000 
Growth in meat production is largely due to growth in number of 
animals slaughtered, as yield growth was neghgible in case of almost aU the 
species. Recent trends, however, indicate improvements in meat yield of 
cattle, buffalo and sheep, and a decline in meat yield of goat and pig. A 
number of factors are responsible for poor meat productivity and growth 
therein. Large animals, that is cattle and buffaloes are raised mainly for milk 
and provide meat as an adjunct. Animals slaughtered are of poor quaHty. It is 
only surplus buffalo males and unproductive stock of both cattie and buffalo, 
often old, infertile and malnourished, that find their way to slaughterhouses. 
Stagnation in yields of small ruminants is a matter of concern. The prominent 
reasons include deterioration of the common grazing lands (Jodha, 1992). 
Improvement in nutrition and health facihties would help raise meat yield in 
the short rtm. However, in the long run genetic improvements would be the 
key factor in sustaining meat yield. 
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3.4 Value of meat output 
The contribution of meat to value of Uvestock output increased from 13 
percent in 1980-1982 to 15 percent in 1997-1999 (Table 3.7). The share of meat 
output in total agricultural output also increased from 2.8 percent to 3.8 
percent during this period. 
Table 3.7: Share of livestock and meat output in total agricultural output (%) 
Year 
Share of livestock in total 
agricultural output 
Share of meat in total 
agricultural output 
Share of meat in total livestock 
output 
1980-82 
20.92 
2.79 
13.32 
1990-92 
24.08 
3.78 
15.71 
1997-99 
25.04 
3.75 
14.97 
Source: National Account Statistics (various issues), CSO, Ministry of Statistics and Program 
Implementation, GOl. 
The value of meat group output is broadly categorized into two parts 
i.e. main meat products and its by-products. The major share of meat group 
output comes from the main meat products, which has contributed 85.4 
percent in total value of meat group in 1980-81 (Table 3.9), and has increased 
to 90.5 percent in 1997-99. Mutton/ goat meat and poultry meat constitutes a 
major share in value of meat output. In 1980-81, meat by-products constituted 
14.6 percent of meat group output, whose share declined to 9.5 in 1997-99. The 
value of output from meat group increased from Rs. 6333 crores during 1980-
1982 to Rs. 13695 crores during 1997-1999 with an annual growth of 4.73 
percent (Table 3.8). The annual growth in main meat products came down 
during the decades of 1980s and 1990s, whereas increased growth was 
experienced in case of processed meat and its by-products. 
The growth in processed meat output was 1.98 percent during 1980-
1990, which increased to 3.81 percent during 1990-1999, whereas growth in its 
by-products increased from negative growth to the extent of 0.07 percent to 
3.48 percent. The by-products from meat constitute hides & skins, blood, 
offals, trimmings etc. The output from hides increased from negative growth 
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of 2.51 percent per annum during 1980-1990 to 2.95 percent during 1990-1999. 
The growth in skin output was very smaU due to full utilization of existing 
potential of small nmiinants. It shows that proper utilization of by-products 
has increased over time due to improvement in processing technology and 
emergence of markets. 
Table 3.8: Trends in value of meat output at 1993-94 prices 
Products 
Meat Group 
Meat 
Beef/ buffalo meat 
Mutton/ goat meat 
Pork 
Poultry meat 
Meat Products 
By-products 
Hides 
Skins 
Other by-products 
Total livestock 
Trieimium Average (Rs. in 
1980-
1982 
6333 
5166 
769 
2111 
266 
2020 
245 
922 
539 
249 
134 
38787 
crores) 
1990-
1992 
10986 
9617 
1253 
3819 
548 
3997 
341 
1029 
476 
394 
159 
61228 
1997-
1999 
13695 
11959 
1313 
4439 
817 
5390 
437 
1299 
586 
502 
211 
79889 
Compound Growtli Rate (%) 
1980- 1990- 1980-
1990 1999 1999 
5.50 3.23 4.73 
6.46 3.18 5.13 
4.94 0.67 3.31 
5.24 2.30 4.81 
8.15 5.76 6.54 
7.91 4.33 5.79 
1.98 3.81 3.63 
-0.07 3.48 2.09 
-2.51 2.95 0.27 
3.52 3.84 4.65 
0.17 4.28 2.86 
4.84 3.87 4.26 
Source: National Account Statistics (various issues), CSO, Ministry of Statistics and Program 
Implementation, GO! 
Figure 3.6: Trends in meat & meat products and by-products in India 
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Table 3.9; Distribution in value of meat output at 1993-94 prices ("/») 
Products 
Meat 
Beef/ buffalo meat 
Mutton/ goat meat 
Pork 
Poultry meat 
Meat Products 
By-products 
Hides 
Skins 
Other by-products 
Total Meat Group 
1980-1982 
81.57 
12.14 
33.33 
4.20 
31.90 
3.87 
14.56 
8.51 
3.93 
2.12 
100.00 
1990-1992 
87.54 
11.41 
34.76 
4.99 
36.38 
3.10 
9.37 
4.33 
3.59 
1.45 
100.00 
1997-1999 
87.32 
9.59 
32.41 
5.97 
39.36 
3.19 
9.49 
4.28 
3.67 
1.54 
100.00 
Source: National Accoimt Statistics (various issues), CSO, Ministry of Statistics and Program 
Implementation, GO! 
3.5 Export Performance 
Export of meat and meat products showed a promising performance 
over the last two decades. The meat export from India was 49.33 thousand 
metric toimes in 1980-82, which increased to 178.62 thousand metric tormes in 
1997-99 (Table 3.10). It experienced significant annual growth of 6.65 percent 
over the period of 1980-99. The export of meat products witnessed significant 
annual growth during the post-hberaUzed period and increased at the rate of 
7.92 percent during 1990-99. However, specie-wise growth in export varies 
over the period. Annual growth of bovine meat export was 5.62 percent 
during 1980-90, which increased to 8.61 percent during 1990-99. 
Table 3.10: Trends in quantity of meat export from India, species wise 
Items 
Bovine Meat 
Beef and Veal 
Buffalo Meat 
Ovine Meat 
Sheep Meat 
Goat Meat 
Pig Meat 
Poultry Meat 
Total Meat 
Triennium 
1980-82 
43701 
807 
42894 
5593 
5569 
24 
4 
30 
49328 
Source: FAO Trade Yearbook (v 
Average (Quantity in 
MT) 
1990-92 
75478 
9603 
65875 
7836 
7768 
68 
7 
51 
83372 
arious issues) 
1997-99 
172334 
12572 
159762 
6139 
5848 
291 
103 
45 
178621 
Compound Growth Rate (%) 
1980-90 
5.62 
28.10 
4.38 
3.43 
3.38 
10.98 
5.76 
5.45 
5.39 
1990-99 
8.61 
2.73 
9.26 
-2.41 
-2.80 
15.65 
30.85 
-1.24 
7.92 
1980-99 
7.10 
14.72 
6.80 
0.47 
0.24 
13.29 
17.64 
2.05 
6.65 
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On the otlier hand growth in ovine meat exports was 3.43 percent 
during 1980-90, which substantially declined and has become negative to the 
extent of 2.41 percent during 1990-99. The scope for export of sheep, goat and 
poultry meat is constrained by high domestic demand and prices 
(Ravishankar and Birthal, 1999). The export of pig meat has also increased 
significantly. The poultry meat export has declined. 
Table 3.11: Quantity composition of meat export from India (%) 
Items 
Bovine Meat 
Beef and Veal 
Buffalo Meat 
Ovine Meat 
Sheep Meat 
Goat Meat 
Pig Meat 
Poultry Meat 
Total Meat 
1980-82 
88.59 
1.64 
86.96 
11.34 
11.29 
0.05 
0.01 
0.06 
100.00 
1990-92 
90.53 
11.52 
79.01 
9.40 
9.32 
0.08 
0.01 
0.06 
100.00 
1997-99 
96.48 
7.04 
89.44 
3.44 
3.27 
0.16 
0.06 
0.03 
100.00 
Source: FAO Trade Yearbook (various issues) 
Bovine meat constitutes major share in total meat export, which 
accounted for 88.6 percent during 1980-82 and increased to 96.5 percent 
during 1997-99 (Table 3.11). Buffalo meat constitutes a major share in bovine 
meat export. The share of ovine meat in total meat export was 11.3 percent 
during 1980-82, which declined to 3.4 percent in 1997-99. The decline in 
bovine meat share may be attributed to rapid increase in volume of meat 
export from other categories and stagnation in ovine meat export due to 
demand in domestic market. Other type of meat constitutes a very small share 
in total meat exports. The share of poultry meat export which accounted for 
only 0.06 percent during 1980-82 declined to 0.03 percent during 1997-99 due 
to increased domestic demand. 
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Table 3.12: Trends in value of meat export from India, species wise 
Items 
Bovine 
Beef &: veal 
Buffalo Meat 
Ovine 
Sheep Meat 
Goat Meat 
Pig Meat 
Poultry Meat 
Total 
Triennium 
1980-82 
47059 
836 
46223 
10640 
10543 
97 
7 
40 
57746 
Average (Value 000 
Dollar) 
1990-92 
72922 
8840 
64082 
15748 
15613 
136 
371 
76 
89117 
1997-99 
184508 
11975 
172534 
16766 
16212 
554 
105 
32 
201411 
Compou 
1980-90 
4.48 
26.60 
3.32 
4.00 
4.00 
3.37 
48.03 
6.78 
4.43 
nd Growth Rate (%) 
1990-99 
9.73 
3.08 
10.41 
0.63 
0.38 
15.10 
-11.88 
-8.34 
8.50 
1980-99 
7.07 
14.24 
6.81 
2.30 
2.17 
9.08 
14.22 
-1.07 
6.45 
Source: FAO Trade Yearbook (various issues) 
Figure 3.7: Trends in meat export from India 
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The export earnings from meat exports are given in table 3.12. These 
increased from US$ 58 miUion in 1980-82 to US$ 201 miUion in 1997-99. The 
annual growth in value of export from meat and meat products increased 
from 4.43 percent during 1980s to 8.50 percent during 1990s, which is higher 
than quantity growth during the same period. It shows that India received 
higher export prices of meat during 1990s. The share of different species in 
total meat export in value terms also reveal similar trends as of volume (Table 
3.13). 
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Table 3.13: Value composition of meat export from India (%) 
Items 
Beef and Veal 
Buffalo Meat 
Sheep Meat 
Goat Meat 
Pig Meat 
Poultry Meat 
Total Meat 
1980-82 
1.45 
80.05 
18.26 
0.17 
0.01 
0.07 
100.00 
1990-92 
9.92 
71.91 
17.52 
0.15 
0.42 
0.09 
100.00 
1997-99 
5.95 
85.66 
8.05 
0.28 
0.05 
0.02 
100.00 
Source: FAO Trade Yearbook (various issues) 
Export of Indian meat products is largely directed to Asian countries, 
which accounts for 92.52 percent of total meat export. The main importers of 
Indian meat and meat products are UAE (25 percent), Malaysia (23 percent), 
PhiHppines (15 percent) and Iran (7 percent). Besides, small quantities are 
exported to a number of countries. Country-wise trade shows that there is 
year to year variation in the volume of trade with the Indian trading partners 
(Appendix Table 1). Indian meat products are not getting market access in 
most of the developed markets on the ground of meat quaKty on one hand 
and stringent Sanitary and Phyto-Sanitary (SPS) measures on the other. 
3.6 Domestic Consumption 
The major opportunity for growth of livestock sector lies in the 
increasing demand for animal food products. Per capita consumption of meat 
and meat products in India is extremely low. However, demand for meat is 
expected to grow faster with sustained economic growth, rising per capita 
incomes, strengthening urbanization trends and increasing awareness of the 
nutritive value of meat and meat products (Bhalla and Hazell, 1998; Kumar, 
1998). It is not only the income factor which affects its consumption level in 
the country, but also the social and religious factor which plays a crucial role 
in consumption of meat and meat products. 
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Table 3.14: Trends in domestic consumption of meat, species wise 
Items 
Bovine Meat 
Mutton & Goat Meat 
Pork 
Poultry Meat 
Total Meat 
Quantity in i 
1980-82 
1703 
475 
279 
142 
2599 
1990-
92 
2388 
611 
432 
419 
3850 
000' MT 
1998-2000 
2622 
682 
560 
870 
4734 
Growth Rate (%) 
1980-90 
3.27 
2.91 
4.63 
9.49 
3.80 
1990-
2000 
1.11 
1.39 
3.26 
9.06 
2.56 
1980-
2000 
2.55 
2.03 
3.90 
10.41 
3.44 
Source: FAOSTAT 
Arovmd 60 percent of the total population of India is non-vegetarian 
which also indicates a good potential for meat and meat products. In 1980 per 
capita consumption of meat products was 3.7 kg/ annum, which has 
increased to 5.0 kg in 2000. The consumption of buffalo, pig and poultry meat 
has increased over time, whereas the consumption of goat and sheep meat has 
come down due to increase in domestic prices. Share of different kinds of 
meat consumption shows that beef/ buffalo meat constitute a major share to 
the extent of 55.4 percent followed by poultry meat (18.4 percent), mutton and 
goat meat (14.4 percent) and pork (11.8 percent). The share of goat meat/ 
mutton and beef/ buffalo meat has declined over time, whereas it has 
increased in case of poultry meat and pork (Figure 3.8 and 3.9). 
Meat is not considered to be a regular food item in majority of diet. 
Consumption of meat in India is seasonal in nature and is influenced by 
various socio-reUgious practices and varies across regions. In some cases, 
religious practices prohibit meat consumption for specified periods and in 
others, celebrations and festivals lead to increase in meat demand (Landes et 
al, 2004). These seasonal swings in demand contribute to fluctuation in 
monthly market prices of meat. 
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Figure 3.8: Composition of meat comsumpfion in India, 1980-82 
Mvtton &GoatMeat 
18% 
Figure 3.9: Composition of meat consumption in India, 1998-2000 
Mut ton* Goal Meat 
14.4% 
The domestic consumption of meat was 2599 thousand metric tonnes 
during T.E 1980-82, which has increased to 4734 thousand metric tonnes 
during 1998-2000. Out of the total meat produced in the country, 96 percent is 
domestically consumed. The consumption of goat, pig and poultr}' meat 
accounts for nearly total meat production of these species. The compound 
growth of meat consumption has been 3.44 percent per annum during 1980-
2000. The highest growth in meat consumption has been recorded by poultry 
meat (10.4%) followed by pig meat (3.9%), bovine meat (2.6%) and ovine meat 
(2.0%). There was higher growth in the consumption of all species of meat 
during 1980-90, which substantially slowed down during 1990-2000. 
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Four 
4 GLOBAL COMPETITIVENESS OF MEAT 
INDUSTRY 
India, the world's second largest developing economy, now has a large 
and rapidly expanding meat sector. Expansion of meat production in India is 
being driven by rising incomes and a shift in industry structure toward 
organized production and marketing. These factors, in addition to 
government policies have helped in shaping future growth in the meat 
industry as well as in emerging trade and investment opportunities. The 
global competitiveness of India's agricultural commodities is moderately or 
highly competitive (Gulati et al, 1994). Various empirical studies shows that 
Indian meat is reasonably price competitive in the international market 
(World Bank, 1999; Kumar et al, 2001; Ah and Ahmad, 2002). It has been 
anticipated that implementation of WTO norms would reduce subsidies and 
support to livestock producers in the developed countiies which wiU lead to 
rise in international prices of Kvestock products. Subsequently, this may 
improve the competitiveness of Indian hvestock products in the international 
market. 
The tiade poHcy reforms seem to have provided impetus to meat and 
meat products export, which has registered remarkable growth during 1990s. 
The removal of quantitative restrictions on import under New Exim PoUcy 
introduced from April 1, 2001 offers both opportunities as well as challenges 
to producers and consumers. There are many factors, which affect the 
competitiveness of meat products in global markets under free tiade regime. 
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These factors may be categorized as domestic production system, domestic 
market prices, international prices, currency exchange rates, subsidies and 
protections, quality of products, bargaining power of domestic exporters and 
government's tiade policies. 
There are four methods for measuring global competitiveness -
namely. Nominal Protection Coefficient (NPC), Effective Protection 
Coefficient (EPC), Effective Subsidy Coefficient (ESC) and Domestic Resource 
Cost (DRC). These are estimated as ratio of domestic and border prices. NPC 
is the simplest method for calculating competitiveness. Measurement of EPC, 
ESC and DRC requires distinction between tradable and non-tradable inputs. 
As these distinctions in available data for meat industry is lacking in India, 
the NPC has been adopted for calculating competitiveness of meat export. 
The countries with low-priced inputs—feed, labor, raw materials, 
equipment, and other inputs for production and processing of meat—have 
competitive advantages in world meat market (Dyck and Nelson, 2003). 
Cultivation of feed & fodder, availability of common grazing land, and grain 
production, are important for success of livestock operations. Among the keys 
to competitiveness in meat processing are large and reliable livestock 
supplies, low labor costs either through low wages or economies of size, and a 
profitable market outlet for a full range of meat products and byproducts. 
Pronounced differences exist in the preferences for meat expressed by 
cultures around the world. For example, Americans pay more for white 
poultry meat, but consumers in other countries place a premium on dark 
meat. Some major markets are wiUing to pay higher prices for meat offal than 
others, again leading to large trade flows. 
The ability to ship various retail cuts to retail outlets around the world 
has created the opportunity to exploit the differences between countiies in 
their preferences for particular cuts of meat from the same animal species. For 
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example, Americans prefer chicken breast, whereas Asian consumers prefer 
chicken leg pieces. Trade barriers, both sanitary and protectionist, have 
strongly influenced meat trade (Dyck and Nelson, 2003). The distinction 
between coimtries free of foot-and-mouth disease (FMD) and those that are 
not free, largely defines world trade in fresh, chilled, or frozen beef and pork. 
Bovine spongiform encephalopathy (BSE) virtually ended Britain's beef 
exports in the late 1990s. In the 1990s, gains were made in eradicating FMD in 
many coimtries, but recent outbreaks in Taiwan, Britain, and Argentina 
provide strong reminders of both the difficulty of control and the damage 
caused by disease. 
The evolution of world and regional trade agreements, such as the 
World Trade Organization has lowered protectionist barriers. However, 
significant protectionist barriers still remain, such as high tariffs and tariff-
rate quotas, which prevent or inhibit significant potential trade in meats 
(Appendix Table 5). 
4.1 Global Meat Economy 
The global meat production has been growing at a rate of around 3 
percent per annum (Table 4.1). In 1980-82, total meat production in the world 
was 139 million tonnes, which increased to 234 million tonnes in 2000-01. 
Until 1995-96, developed countries were major producers of meat, which 
shifted towards developing countries afterwards (Figure 4.1). The meat 
production in developing countries grew at a promising rate of 5.3 percent 
per annum during 1980-2000 as compared to only 0.8 percent in developed 
countries. The composition of world meat production shows (Figure 4.4) that 
pigmeat accounts for the major share of 42 percent followed by beef and veal 
(26 percent), poultry meat (26 percent), mutton and lamb (3 percent), goat 
meat (2 percent) and buffalo meat (1 percent). 
Table 4.1: World Meat Production by species 
Meat group 
Developed Countries 
Beef and Veal 
Buffalo Meat 
Goat Meat 
Mutton and Lamb 
Pigmeat 
Poultry Meat 
Meat, Total 
Developing Countries 
Beef and Veal 
Buffalo Meat 
Goat Meat 
Mutton and Lamb 
Pigmeat 
Poultry Meat 
Meat, Total 
World 
Beef and Veal 
Buffalo Meat 
Goat Meat 
Mutton and Lamb 
Pigmeat 
Poultry Meat 
Meat, Total 
Production (000' tonnes) 
1980-82 
31422 
8 
155 
3422 
34318 
16405 
89735 
14372 
1695 
1602 
2367 
18637 
7719 
48882 
45794 
1703 
1757 
5789 
52956 
24124 
138616 
Source: FAO Production Yearbook 
1990-92 
34381 
3 
192 
3843 
37660 
22068 
103756 
19087 
2417 
2565 
3200 
33579 
15123 
79943 
53468 
• 2420 
2757 
7042 
71239 
37191 
183699 
1998-2000 
30194 
2 
188 
3163 
38009 
26648 
104983 
25957 
2957 
3451 
4251 
50627 
29221 
123527 
56152 
2958 
3639 
7414 
88636 
55869 
228510 
(various issues) 
Annual Growth Rate (%) 
1980-90 
1.16 
-12.49 
L89 
1.30 
1.37 
3.27 
1.76 
2.69 
3.44 
4.77 
2.90 
5.88 
6.37 
4.75 
1.66 
3.39 
4.54 
1.98 
3.14 
4.35 
2.89 
1990-
2000 
-1.57 
-4.20 
-0.39 
-2.56 
-0.01 
2.38 
0.13 
3.90 
2.51 
3.62 
3.58 
5.03 
8.21 
5.40 
0.67 
2.50 
3.38 
0.60 
2.62 
5.08 
2.70 
1980-
2000 
-0.37 
-5.00 
1.18 
-0.47 
0.36 
2.67 
0.75 
3.41 
3.17 
4.28 
3.34 
5.65 
7.7-[ 
5.30 
1.07 
3.15 
4.07 
1.38 
2.80 
4.77 
2.77 
In developed countries most of the meat outputs are showing declining 
and very fluctuating trends. The production of poultry meat grew at a rate of 
2.7 percent per annum during last two decades of 1980s and 1990s followed 
by goat meat (1.2 percent) and pork (0.4 percent). Poultry sector in developed 
countries is faster due to increased demand of poultry meat on one hand and 
availability of efficient production technology and poultry feed on the other. 
Buffalo meat production in developed coimtries is very limited as buffalo 
population is concentrated in Asian countries. The composition of meat 
production in developed countiies shows (Figure 4.2) that pigmeat constitutes 
the major share of 39 percent followed by beef and veal (31 percent), poultry 
meat (27 percent) and mutton (3 percent). Buffalo meat and goat meat 
constitute a very negligible share. 
62 
250 
Figure 4 .1: Trends in World Meat Production 
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In developing countries, production of all meat categories shows 
significant growth with aggregate annual meat production growth of 5.3 
percent during the last two decades (Table 4.1). Poultry sector is growing at 
the fastest rate of 7.7 percent per aimum followed by pigmeat (5.7 percent), 
goat meat (4.3 percent), beef and veal (3.4 percent), mutton and lamb (3.3 
percent) and buffalo meat (3.2 percent). The composition of meat production 
in developing countries has been shown in Figure 4.3. It is clear from the 
figure that pigmeat constitutes the major share of 44 percent followed by 
poulty meat (25 percent), beef and veal (22 percent), mutton and lamb (4 
percent), goat meat (3 percent) and buffalo meat (3 percent). 
Poultry meat, beef, and pork are the three most important meats in 
world trade. The United States, the European Union, Australia, Canada, 
Brazil, and Argentina are leading meat exporters, and Russia, Japan, China 
(including Hong Kong), Mexico, and the United States are leading importers. 
Meat trade flows among countries and world regions are determined largely 
by differences among countries in their resource base, their preferences for 
meat types and cuts, the extent and character of barriers to trade, and the 
industry structure. 
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Figure 4.2: Composition of Meat Production in Developed Countries, 1998-2000 
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Figure 4.4: Composition of World Meat Production, 1998-2000 
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Future growth of meat trade depends on further liberalization of 
protectionist barriers, eradication of animal diseases, economic development, 
and population growth. Trade growth is likely to feature greater complexity 
in trade patterns, with more countries engaging in trade, and with an 
increased tendency for individual countries to import and export meat cuts 
and offal from the same animal species. 
Table 4.2: World Meat Export by species 
Meat Groups 
Developed Countries 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
Developing Countries 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
World 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultr)' Meat 
Meat, Total 
Export -
1980-82 
4280 
1342 
3239 
1598 
17803 
477 
203 
240 
435 
3270 
4757 
1544 
3479 
2032 
21073 
- Value in Million $ 
1990-92 
5701 
1509 
5507 
2016 
26752 
328 
147 
462 
688 
4228 
6029 
1656 
5970 
2704 
30980 
1998-
2000 
3711 
1953 
5626 
4300 
36331 
375 
113 
200 
2294 
7158 
4086 
2066 
5826 
6594 
43489 
Annual Growth Rate 
1980-90 
3.81 
1.54 
6.89 
3.35 
5.27 
-4.28 
-3.65 
7.84 
6.36 
3.46 
3.21 
0.94 
7.14 
4.02 
5.00 
1990-
2000 
-6.86 
2.28 
-1.24 
7.07 
1.99 
2.05 
-2.72 
-3.59 
10.18 
4.32 
-6.27 
1.96 
-1.32 
8.07 
2.34 
(%) 
1980-
2000 
0.46 
3.35 
3.89 
7.45 
5.27 
-0.36 
-3.32 
-4.24 
11.42 
5.73 
0.41 
2.74 
3.42 
8.54 
5.34 
Source: FAO Trade Yearbook (various issues) 
Global meat export has doubled over the last two decades i.e. from 21.1 
biUion US doUars in 1980-82 to 43.5 bilUon US dollars in 1998-2000, which 
constitutes aroimd 11 percent of agricultural export (Table 4.2). The 
developed countries enjoy the major share of more than 80 percent in global 
export of meat and meat products. The composition of world meat export 
shows that poultry meat constitute the major share of 36 percent followed by 
pork (31 percent), bovine meat (22 percent) and ovine meat (11 percent). 
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Figure 4.4: Composition of World Meat Export, 1998-2000 
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The world export of meat has been growing at a significant rate of 
more than 5 percent during 1980-81 to 2000-01 (Figure 4.5). The meat export 
growth in developed and developing countries are also showing similar 
trends. Poultry meat is the fastest growing component of global meat export, 
growing at an annual rate of 8.5 percent during the last two decades followed 
by pork (3.4 percent), ovine meat (2.7 percent) and bovine meat (0.4 percent). 
Figure 4.5: Trends in World Meat Export 
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The world bovine meat export has declined mainly because of 
outbreak of various diseases in bovine animals during 1990s. The export 
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growth rate in developed countries is similar to the world trends but tlie 
magnitude of growth differs. In developing countries, the export of most of 
the categories of meat show negative growth except poultry meat, which is 
growing at a promising rate of 11.4 percent per annum during the last two 
decades. 
Table 4.3: World Meat Import by species 
Meat Groups 
Developed Countries 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
Developing Countries 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
World 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
Import -
1980-82 
4189 
1190 
3108 
1009 
17758 
1116 
689 
131 
1213 
4220 
5305 
1878 
3239 
2223 
21978 
- Value in Million $ 
1990-92 
6086 
1635 
7802 
2576 
34095 
1296 
457 
306 
1310 
5587 
7382 
2092 
8108 
3886 
39682 
1998-
2000 
3391 
1827 
3220 
3774 
35042 
756 
460 
442 
2486 
8774 
4147 
2287 
3662 
6260 
43816 
Annual Growth Rate (%) 
1980-90 
3.30 
3.36 
9.01 
8.74 
6.13 
2.69 
-5.21 
9.81 
-1.35 
1.61 
3.11 
0.80 
9.04 
4.24 
5.37 
1990-
2000 
-7.55 
1.78 
-10.65 
5.21 
0.70 
-6.53 
0.63 
4.25 
8.40 
6.05 
-7.21 
1.53 
-9.53 
6.40 
1.62 
1980-
2000 
-0.07 
3.83 
1.07 
9.19 
5.00 
-2.23 
-1.75 
5.56 
5.32 
4.69 
-0.47 
2.24 
1.41 
7.47 
4.95 
Source: FAO Trade Yearbook (various issues) 
The trends in global meat imports are also similar to that of exports. 
The direction of world meat trade shows that it takes place within a particular 
trading block or region due to various trade barriers. For example, most of 
the Indian meats are exported to Asian countries only. Global meat import 
has also nearly doubled over the last two decades i.e. from 22.0 bilUon US 
dollars in 1980-82 to 43.8 billion US dollars in 1998-2000, which constitutes 
around 10 percent of agricultural import (Table 4.3). The developed countries 
enjoy the major share of more than 70 percent in global import of meat and 
meat products and the rest 30 percent is routed towards developing countries. 
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The composition of world meat import shows (Figure 4.6) that poultry meat 
constitutes the major share of 39 percent followed by bovine meat (25 
percent), pork (22 percent), and ovine meat (14 percent). 
Poultry Meat 
39% y 
Figure 4.6: Composition of World Meat Import, 1998-2000 
Bovine Meat 
'*^ BiWBBSWMHBW8S^gc5'y'^?^'ft#El^^^^^^^^^^^O\nnp Meat 
22% 
Figure 4.7 shows that global meat import has been growuig at an 
exponential growth rate of around 5 percent annually over the last two 
decades. Poultry meat is the fastest growing component of global meat 
import, growing at an annual rate of 7.5 percent during the last two decades, 
followed by ovine meat (2.2 percent) and pork (1.4 percent). The world bovine 
meat import is showing negative growth rate mainly because of outbreak of 
various diseases in bovine animals during 1990s. The world meat import was 
growing at a significant rate of 5.4 percent per annum during 1980s, which 
declined to the extent of 1.6 percent during 1990s. 
The global demand for meat and meat products has shown promising 
trends during last two decades. But in recent years it has experienced a 
slowdown due to disease outbreaks in major exporting countries (Food and 
Mouth Disease in Asia including India, Rift Valley Fever in Eastern Africa, 
Swine fever in America and Southern Africa, the Nipah Swine virus in 
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Malaysia and Bovine Spongiform Encephalopathy in European countries). 
Because of these, most of the countries are imposing technical regulations 
under the Sanitary and Phytosanitary (SPS) Agreement of WTO, above the 
international standard and are reflecting legitimate concerns about food 
safety, animal diseases, environment, and welfare of consumers. 
Figure 4.7: Trends in World Meat Import 
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Developed Countries -»— Developing Countries • - World 
Table 4.4: India's Share in World Meat Production (%) 
Meat Group 
Beef and Veal 
Buffalo Meat 
Mutton and Lamb 
Goat Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
1980-82 
1.93 
51.12 
2.89 
17.81 
0.53 
0.50 
1.98 
1990-92 
2.39 
49.02 
2.62 
15.74 
0.61 
0.99 
2.18 
1998-2000 
2.53 
47.45 
3.07 
12.78 
0.63 
1.00 
2.09 
Source: FAO Production Yearbook (various issues) 
India's contribution in world meat production is shown in Table 4.4. It 
is clear from the table that India's share in world meat production was 2.0 
percent in 1980-82, which has sUghtly increased to 2.1 percent in 1998-2000. 
India's share in global meat production is more revealing if we look in terms 
of types of meat. In case of buffalo meat nearly half of the world meat 
production is accounted by India itself. Again in case of ovine meat, about 15 
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percent of world meat production is contributed by India. Though, beef and 
veal, pork and poultry meat constitute a very meagre volume of world meat 
production but their share has increased over time. 
India's contribution in global meat trade is very small. Its share in the 
world import of meat and meat preparations remained negligible due to 
restrictive trade policy. For India share in the world exports of meat and meat 
products in different years is presented in Table 4.5. In world meat 
production its share, is about 2.00 percent but its contribution in global meat 
export is extremely low to the extent of 0.5 percent. An increase in the share 
in world exports has been observed in the case of meat and meat 
preparations. India's share in global bovine meat export has increased 
significantly from 1.0 percent in 1980-82 to 5.2 percent in 1998-2000. The share 
of ovine and poultry meat has also increased marginally during the last two 
decades, whereas share of India's pork export in the global export of pigmeat 
has remained negligible. 
Table 4.5: India's Share in World Meat Export (%) 
Meat Group 
India's Share 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
India's Share 
Bovine Meat 
Ovine Meat 
Pigmeat 
Poultry Meat 
Meat, Total 
1980-82 1990-92 
in Developing Countries 
9.87 
5.21 
0.00 
0.01 
2.30 
in World Export 
0.99 
0.68 
0.00 
0.00 
0.36 
22.26 
11.37 
0.00 
0.03 
1.75 
1.08 
0.85 
0.00 
0.01 
0.24 
1998-2000 
56.51 
16.86 
0.09 
0.02 
3.25 
5.19 
0.93 
0.00 
0.01 
0.54 
Source: FAO Trade Yearbook (various issues) 
It is evident that India has only a marginal presence in the world trade 
of meat and meat products. Thus, India is not in a position to significantly 
influence the world market situation either in prices or supplies. However, it 
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may be argued that though trade in meat and meat products is small in 
relation to world trade, Indian output is large in relation to tlie latter; an 
opening up of India's large meat sector to world trade may have large effect 
on the nature of the world equilibrium in terms of prices, and, subsequently, 
outputs. 
4.2 Competitiveness of Indian Meat 
4.2.1 Trends in Domestic and Export Prices 
The bovine meat, which constitutes the major share of domestic meat 
consumption alongwith pork, is generally the cheapest meat available in the 
country. Mutton is the most expensive meat to buy. The price of poultry meat 
is comparatively lower than mutton. Demand for meat in India is seasonal in 
nature and is influenced by various religious practices and varies across 
regions. In some cases, religious practices prohibit meat consumption for 
specified periods and in others, celebrations and festivals lead to increase in 
meat demand (Landes et al, 2004). 
Table 4.6: Trends in domestic prices of meat in India (US V MT) 
Year 
1980-81 
1985-86 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Bovine 
Meat 
569 
555 
622 
572 
489 
500 
774 
762 
751 
807 
797 
836 
Annual Growth Rate (%) 
1980-90 
1990-99 
1980-99 
2.36 
5.26 
2.60 
Ovine 
Meat 
1907 
2050 
2156 
1852 
1654 
1754 
1948 
2172 
2491 
2542 
2431 
2560 
1.55 
4.09 
1.03 
Pig Meat 
822 
817 
641 
708 
720 
983 
955 
997 
1033 
1067 
1157 
1143 
-2.29 
6.54 
1.54 
Poultry 
Meat 
6949 
3501 
1896 
1553 
1533 
1498 
1815 
2123 
1915 
1851 
1654 
1606 
-13.95 
0.48 
-7.52 
Source: Agricultural Prices in India, Directorate of Economics and statistics, 
Ministry of Agriculture, GOl 
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In the Mumbai region, a reUgious observance significantly reduces 
meat consumption for about three months of a year, although some festivals 
lead to offsetting increases in demand. Similarly in Calcutta, an increase in 
meat consumption and particularly poultry meat and mutton is associated 
with the reUgious festival Diirga Pooja. These seasonal swings in demand 
contribute to fluctuation in monthly market prices of meat. 
Figure 4.8: Trends in Domestic Wholesale Prices of Bovine and Ovine Meat 
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The domestic prices of different types of meat except poultry meat 
have increased over time (Table 4.6). Domestic prices of cattle and buffalo 
meat have increased from US$ 569/ tonne in 1980-81 to US$ 836/ tonne in 
1998-99. In case of mutton and goat meat it has increased from US$ 1907/ 
tonne in 1980-81 to US$ 2560/ tonne in 1998-99 and for pork it has moved 
from US$ 822/ tonne to US$ 1143/ tonne during the same period. Domestic 
prices for poultry meat have significantly declined from US$ 6949/ tonne in 
1980-81 to US$ 1606/ tonne in 1998-99 due to increased management practices 
and the availabihty of local suppUes of poultry feed. 
The annual growth in domestic price of meat shows that domestic 
prices of all species of meat except poultry meat have recorded positive 
annual growth during 1980-98. The growth in domestic prices for poultry 
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meat has been negative to the extent of 7.5 percent per annum. The highest 
growth in domestic prices has been recorded by bovine meat (2.6%) followed 
by pig meat (1.5 percent) and ovine meat (1.03%) during 1980-98. It is also 
clear from the table that meat prices have increased significantly during 1990s 
as compared to 1980s. 
Figure 4.9: Trends in Domestic Wholesale Prices of Pork and Poultry Meat 
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The export prices are more volatile than domestic wholesale prices and 
its magnitude differs by species (Table 4.7). The exponential trend line in 
export prices of cattle and buffalo shows constant trend, whereas in case of 
mutton and goat meat it has increased slightly (Figure 4.10). For poultry meat 
and for pork the export prices are highly fluctuating and showing decUne 
trends (Figure 4.11). 
The export prices of all species of meat except ovine meat have 
recorded negative growth rate during 1980-98. The growth in export prices for 
bovine meat was negative during 1980s, which had become positive during 
1990s. However growths in export prices of pork and poultry meat were 
highly fluctuating. The export prices for pork have significantly increased 
from negative growth during 1980s to a positive growth of 4.1 percent per 
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amium during 1990s. In case of poultry meat it has highly declined from 
positive growth of 5.7 percent a year during 1980s to negative growth of 5.6 
percent during 1990s. 
Table 4.7: Trends in Export Prices of meat in India (US$/MT) 
Year 
1980-81 
1985-86 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Bovine 
Meat 
1162 
1120 
1047 
949 
857 
874 
890 
1039 
1107 
1122 
1058 
975 
Annual Growth Rate (%) 
1980-90 
1990-99 
1980-99 
-1.85 
1.41 
-0.35 
Ovine 
Meat 
1758 
1857 
2153 
1838 
1777 
1740 
1944 
1959 
2302 
2234 
2157 
1689 
1.68 
0.56 
0.45 
Pig Meat 
1914 
2425 
922 
755 
665 
712 
1083 
840 
1092 
972 
1114 
1037 
-7.91 
4.07 
-4.18 
Poultry 
Meat 
1703 
2852 
2032 
1495 
2269 
1011 
962 
1176 
1159 
1336 
1382 
968 
5.69 
-5.61 
-1.94 
Source: Calculated from DGCIS data. Ministry of Commerce, GOI 
Figure 4.10: Trends in Export Prices for Bovine and Ovine Meat 
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Figure 4.11: Trends in Export Prices of Pork and Poultry Meat 
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4.2.2 Export Competitiveness 
Nominal Protection Coefficients (NPCs) have been worked out to 
measure the export competitiveness of meat and meat products in the global 
market (Table 4.8). The border prices/ international reference prices have 
been worked out under exportable hypothesis as value of export divided by 
quantity of export of different meat for different continents and world as a 
whole. 
Table 4.8: Export Competitiveness of Indian Meat by species 
Year 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
Bovine Meat 
0.49 
0.49 
0.50 
0.52 
0.36 
0.50 
0.55 
0.60 
0.70 
0.79 
0.59 
0.60 
0.57 
0.57 
0.87 
0.73 
0.68 
0.72 
0.75 
Ovine Meat 
1.08 
1.01 
1.07 
1.01 
1.07 
1.10 
1.15 
1.13 
0.99 
1.06 
1.00 
1.01 
0.93 
1.01 
1.00 
1.11 
1.08 
1.14 
1.13 
Pig Meat 
0.43 
0.47 
0.52 
0.58 
0.58 
0.34 
0.40 
0.76 
0.82 
0.82 
0.70 
0.94 
1.08 
1.38 
0.88 
1.19 
0.95 
1.10 
1.04 
Poultry Meat 
4.08 
5.71 
3.90 
3.83 
2.35 
1.23 
2.09 
1.28 
0.92 
0.86 
0.93 
1.04 
0.68 
1.48 
1.89 
1.80 
1.65 
1.39 
1.20 
Source: Computed from DGCI&S data. 
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An examination of NPCs indicates that India is price competitive in 
bovine and pig meat but lacks international competitiveness in poultry and 
ovine meat. Beef and buffalo meat is highly export competitive in all the 
reference years and its NPCs has increased from 0.49 in 1980-81 to 0.75 in 
1998-99. It imphes that price competitiveness of beef and buffalo meat has 
declined over time. NPCs for Mutton were more than unity (not competitive), 
and in case of pork its competitiveness has declined. Mutton and goat meat is 
not price competitive due to high domestic demand and prices. The price 
competitiveness for poultry meat shows drastic change over the last two 
decades and its NPC is approaching to unity. 
Figure 4.12: Competitiveness of Bovine and Ovine Meat in India 
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Figure 4.13: Competitiveness of Pork and Poultry Meat in India 
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4,2.3 Competitiveness by Destination 
4.2.3.1 Bovine Meat 
Bovine meat was more competitive during early 1980s (Table 4.9). The 
competitiveness declined subsequently. In 1980-82, world border prices of 
bovine meat were 60 percent higher than the domestic prices. The margin 
came down to 15 percent during 1997-99. NPCs vary according to destination. 
In 1980-82 and 1990-92, exports to America was more prices competitive but 
during 1997-99 Asian countries have become more competitive for bovine 
meat. 
Table 4.9: Competitiveness of Bovine Meat Export by continents 
Continent^/ Species 1980-82 
Nominal Protection Coefficient (NPC) 
Asia 
Africa 
America 
Europe 
Oceania 
USSR 
0.50 
-
0.32 
0.44 
-
-
1990-92 
0.91 
0.55 
0.33 
0.64 
0.71 
0.60 
1997-99 
0.76 
0.90 
0.90 
0.90 
0.80 
0.88 
Source: Computed from DGCl&S data. 
4.2.3.2 Ovine Meat 
India's share in world ovine meat production and export is 6.14 percent 
and 0.11 percent respectively. Most of the mutton and goat meat produced in 
the country is consumed in the domestic market only as its consumption is 
not associated with religious constraints to a large extent. NPC ratio shows 
that ovine meat was competitive in 1980-81 and 1990-91 but it increased above 
unity in 1998-99 (Table 4.10). This is mainly because of increased domestic 
demand for ovine meat resulting in increase in domestic prices above 35 
percent of border prices. Ovine meat export was more competitive for African 
countiies in 1980-81 and 1990-91 but in 1998-99, it was near to unity for Asian 
countiies. 
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Table 4.10: Competitiveness of Ovine Meat Export by continents 
Continents/ Species ; 1980-82 
Nominal Protection Coefficient (NPC) 
Asia 0.94 
Africa 
America 
Europe 
Oceania 
USSR 
0.85 
0.92 
0.92 
1.00 
-
1990-92 
0.88 
0.69 
0.70 
0.89 
-
0.86 
1997-99 
1.08 
1.54 
1.24 
1.26 
1.91 
-
Source: Computed from DGCI&S data. 
4.2.3.3 Poultry Meat 
Indian poultry meat production accounts for only 0.71 percent of world 
production, but it has a negligible share in global export due to lack of 
competitiveness. Though poultry meat was not at all competitive during 1980-
82 but rapid change in poultry farming by adopting improved technology has 
resulted in lower prices for broiler meat, and has improved in 
competitiveness over time (Table 4.11). In 1990-92, poultry meat export was 
competitive in most of the continents except Asia. But due to increased 
domestic demand, price of poultry meat has increased in recent years. 
Table 4.11: Competitiveness of Poultry Meat Export by continents 
Continent^ Species 1980-82 1990-92 1997-99 
Nominal Protection Coefficient (NPC) 
Asia 3.95 
Africa 
America 3.26 
Europe 
Oceania 
Source: Computed from DGCI&S data. 
4.2.3.4 Pig Meat 
India's share in world pig meat production is only 0.53 percent but its 
export growth is quite significant. The NPC ratio shows that Indian pig meat 
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1.16 
-
0.71 
0.57 
0.95 
1.84 
0.74 
-
-
_ 
was more competitive in 1980-82 and 1990-92 as compared to 1997-99 (Table 
4.12). It has approached to unity over the time. 
Table 4.12: Competitiveness of Pig Meat 
Continents/ Species 1980-82 
Nominal Protection Coefficient (NPC) 
Asia 0.42 
Europe 
Export by continents 
1990-92 
0.46 
0.22 
1997-99 
0.95 
0.97 
Source: Computed from DGCI&S data. 
The destination of meat export from India shows that it is mainly 
concentrated in Asian (Middle East) countries. Though the meat prices in 
most of the developed countries are higher than the domestic price in India, 
but due to various trade barriers, we are unable to access potential export 
markets. Trade barriers in the form of sanitation and protectionism strongly 
influence global meat trade (Dyck and Nelson, 2003). 
Trade reforms have relaxed most of the restrictions on the export of 
livestock products. The quantitative restrictions on meat and meat products 
have already been removed with effect from April 1, 2000. The pohcy of trade 
liberaUzation seems to have provided impetus to livestock exports, which 
have registered remarkable growth during 1990s. But this offers both 
opportunities and challenges to meat industry. For instance, the recent lifting 
of most import restrictions on dairy and poultry meat may adversely affect 
producers if it is not coupled with structural changes in the processing and 
marketing sectors to reduce marketing costs and margins (World Barvk, 1999). 
Diversity of livestock farming systems in India and the existing differentials 
in actual and potential yields shows enormous scope for meat production and 
export. However, India has to be cautious with regard to sanitary and phyto-
sanitary measures and IPR issues. 
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Five 
5 PRODUCTIVITY AND EFFICIENCY IN MEAT 
PROCESSING INDUSTRY 
Productivity is the key indicator to measure the performance and 
sustainability of a production system. Production function modeling is a crucial 
tool in analyzing returns to scale, technical change and productivity growth. 
Measurement of productivity is based on the ratio of some function of output to 
some function of input. For a given combination of inputs, the shift in production 
frontier is engendered by the improvement in productivity or efficiency. There 
are a number of factors which affect productivity growth and efficiency like level 
and nature of technology, raw materials handling & supply, location, 
competition and business environment (ICICI, 1994). These factors can broadly 
be categorized into two part i.e. endogenous and exogenous factors. The 
endogenous factors are those which operate within the individual economic 
entities like quality control & standardization, decision-making structure, 
modernization and upgradation of technology, R&D and training and manpower 
development. The exogenous factors are those which operate outside the 
decision-making units or individual economic entities; and they are part of the 
socio-economic environment like competitive system, government policy, social 
pressure and political instability. 
The simplest indicators of productivity are partial productivity measures 
derived by dividing the output by relevant input. Partial factor productivity is 
often referred to as 'single factor productivity'. The most commonly used 
measures are labour productivity i.e. the output/ labour ratio and capital 
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productivity i.e. the output/ capital ratio. However, these ratios can be 
misleading, as improvement in productivity cannot be attributed to any single 
factor input individually. Therefore, an integrated model for measuring 
productivity is desirable which considers all the factor input in aggregate and 
explains interacting economic relationship. 
In the present study, Malmquist TFP index is used for measuring 
productivity change in Indian meat processing industry. Malmquist productivity 
index is defined as the ratio of two output distance functions (Caves et al., 1982). 
The TFP index interprets the change in output that is not accounted for by 
change in input, but is due to change in efficiency, or technology, or returns to 
scale or a combination of these three factors. Thus, changes in TFP can be 
decomposed into three components: (i) technological change, (ii) changes in 
technical efficiency, and (iii) changes in scale efficiency. The efficiency in meat 
processing industry is measured by Data Envelopment Analysis (DEA) model. 
The structure of Indian meat industry reflects that meat production is 
mainly constrained due to lack of productivity augmenting technologies as the 
major quantity of meat is being produced in the unorganized sector, where 
resource utilization is very limited. Therefore, technology is the key to 
improvement in growth and efficiency in meat processing sector. Empirical 
evidences on contribution of technology to growth of meat processing industry 
are scarce. However, the evidences from food industry as a whole indicate varied 
contribution of technology to growth of food processing industry. This chapter 
evaluates the performance of meat processing plants and contribution of 
technological change and will provide feedback to industries as well as policy 
makers to redesign the strategies to maximize benefits of our rich and varied 
livestock wealth. 
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5.1 Technical Coefficient and Productivity Ratios 
Table 5.1 shovi^s important characteristics of meat processing industry in 
India in terms of gross value added, gross capital assets and employment. These 
indicators show that the meat industry is not operating at large scale on an 
average. The per unit gross value added increased at a moderate rate during 
1980s, which picked up considerably in early 1990s. The trends in gross fixed 
assets also show similar trends. The growth in employment rate was negative 
during 1980s. This significantly increased during 1990s. Though meat processing 
operations at different stages are largely handled by labour, per unit 
employment is not very large. 
Table 5.1: Trends in important characteristics of meat industry (per unit) 
Year Gross Value 
Added (Rs. in 
lakhs) 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Growth Rate ("/<.) 
1980-90 
1990-99 
1980-99 
27 
29 
14 
24 
15 
13 
22 
27 
25 
36 
29 
38 
65 
37 
105 
110 
149 
111 
119 
87 
3.27 
12.80 
11.30 
Capital (Rs. in 
lakhs) 
116 
104 
93 
133 
137 
87 
134 
133 
116 
136 
102 
118 
183 
199 
228 
274 
375 
385 
586 
507 
0.99 
19.05 
8.47 
Total 
Emoluments 
(Rs. in lakhs) 
Source: Calculated from ASI data (various issues) 
14 
12 
12 
14 
13 
10 
13 
14 
19 
15 
12 
12 
13 
13 
16 
18 
24 
22 
20 
23 
1.49 
8.88 
3.04 
Employment 
(Number) 
157 
134 
128 
149 
133 
109 
110 
108 
114 
127 
114 
99 
114 
92 
134 
130 
175 
152 
176 
183 
-2.78 
7.07 
0.92 
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The analysis of partial productivity shows that labour productivity in 
meat industry has increased at an annual rate of 1.8 percent during 1980s and 6.2 
percent during 1990s. On the other hand capital productivity during this period 
declined. A shift in capital to labour productivity is also visible during last two 
decades (Table 5.2). The change in partial productivities are largely influenced by 
improvement in capital intensity i.e. capital/ labour ratio (ICICI, 1994). The 
capital intensity in meat processing industry increased drastically during 1990s 
due to substantial increase in investment level (Figure 5.1). 
Table 5.2: Productivity Ratios in Meat Processing Industry 
Year 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Growth Rate {%) 
1980-90 
1990-99 
Partial 
Labour 
1.97 
2.43 
1.19 
1.72 
1.12 
1.34 
1.69 
1.96 
1.30 
2.37 
2.47 
3.18 
5.04 
2.90 
6.58 
6.24 
6.24 
5.01 
5.79 
3.77 
1.78 
6.20 
Productivity 
Capital 
0.23 
0.28 
0.15 
0.18 
0.11 
0.15 
0.17 
0.21 
0.22 
0.27 
0.28 
0.32 
0.36 
0.18 
0.46 
0.40 
0.40 
0.29 
0.20 
0.17 
2.28 
-3.97 
Capital Intensity 
Capital/labour 
ratio 
8.62 
8.65 
7.83 
9.40 
10.31 
8.81 
10.19 
9.56 
5.99 
8.90 
8.81 
9.89 
14.18 
15.69 
14.33 
15.55 
15.71 
17.44 
28.61 
21.98 
-0.51 
10.17 
Source: Calculated from ASI data (various issues) 
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Figure 5.1: Trends in productivity ratios 
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5.2 Cost Structure of Meat Processing Industry 
The cost of meat processing is influenced by the level of product 
processing and packaging. The production cost of meat processing industry is 
broadly categorized into four inputs namely capital, labour, raw materials and 
fuel. The share of various inputs show that raw materials accounts for the major 
share of more than 80 percent followed by fuel (5.4%), labour (4.4%) and capital 
(3.1%). 
Table 5.3: Cost composition of meat processing industry at constant prices 
Year 
1980-82 
1990-92 
1997-99 
Capital 
3.1 
2.0 
3.1 
Labour 
9.4 
11.6 
4.4 
Raw 
Material 
Consumed 
81.8 
79.2 
87.2 
Fuel 
Consumed 
5.7 
7.2 
5.4 
Source: Calculated from ASI data (various issues) 
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5.3 Total Factor Productivity Change 
Figure 5.2 shows increasing trends in indices of aggregate inputs and 
output. The growth in aggregate input use shows faster trends than output 
growth. Indices of capital and labour in meat processing industry show 
increasing trends (Figure 5.3). The growth in capital related investment was 
stable during 19980s. This substantially increased during 1990s. The increase in 
capital may be attributed to the rapid increase in investment after the economic 
reform. The payment for labour input also increased during this period but the 
rate of growth was lower. The growth in capital use in meat processing industry 
is twice of the growth in labour use. The indices raw materials used and fuel 
consumed is also showing increasing trends (Figure 5.4). The use of raw 
materials which account for more than 80 percent of aggregate inputs, is 
increasing at an annual rate of 9 percent as compared to around 11 percent of 
fuel consumption. The trends in capital and fuel consumption shows that the 
industry is moving towards mechanization and becoming more and more capital 
intensive over time. 
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Rgure 5.3: Trends in capital and labour use in meat processing industry 
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Malmquist TFP index measures productivity change over period t to 
period t+1. This output-based index explains the change in productivity level in 
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given level of inputs. The TFPG in a firm occurs either due to technological 
progress, i.e., due to shift in the production function or due to efficiency 
improvements in the firm. A productivity value index larger than one indicates a 
productivity improvement and a value less than one indicates productivity 
decline. Total Factor Productivity (TFP) change over the year is given in table 5.4. 
Meat processing in India shows mixed trends in TFP change. On an average TFP 
grew at a rate of 1.01 percent during 1980-81 to 1999-2000. During 1990s, there 
was no growth in TFP and output growth was mainly due to rapid growth in 
input use. The deviation in TFP index from unity shows that in most of the year, 
there was positive change in TFP. But its magnitude seems to be very small. 
Table 5.4: TFP Change in meat processing industry 
Year TFP Deviation from Unity 
1981-82 1.17 0.17 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
0.81 
0.91 
0.82 
1.06 
1.21 
1.05 
0.97 
1.16 
0.96 
1.23 
0.94 
1.02 
1.03 
1.04 
0.97 
1.00 
0.84 
0.96 
Average Change 
1980-90 
1990-99 
1980-99 
1.01 
1.00 
1.01 
-0.19 
-0.09 
-0.18 
0.06 
0.21 
0.05 
-0.03 
0.16 
-0.04 
0.23 
-0.06 
0.02 
0.03 
0.04 
-0.03 
0.00 
-0.16 
-0.04 
~ 
~ 
• -
Source: Calculated from ASI data (various issues) 
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Figure 5.5: TFP Change in Indian Meat Processing Industry 
1.40 
1.20 
1.00 -I 
I 0.80 -
U 
C. 0.60 
H 
0.40 
:x / ±x W = 0.003 
V ^ 
0.20 -
0.00 
a > « > a > o o o o < » c o o o c o o > o > o > o > < T i O > o a > o > o > 
Year 
5.4 Efficiency in Meat Industry 
The performance of meat processing industry is measured in terms of 
technical and scale efficiency (Table 5.5). CCR Model estimate efficiency relative 
to CRS technology. Since CRS technology is scale neutral, it is implicitly assumed 
that all DMUs are operating at optimum scale of operation. On the other hand, 
BCC Model measures efficiency under VRS technology and allows the possibility 
that inefficiency may be due to DMUs deviating from respective scale of 
operation as well as due to pure technical inefficiency. The values of efficiency 
indices equal to unity, which imply that the industry is on best-practice frontier 
while values below unity imply that the industry is below the frontier or 
technically inefficient. 
The average technical efficiency score is estimated 0.59 under CRS model 
and 0.93 under VRS model. The average scale efficiency for the entire period is 
0.64. During 1980-81 and 1990-91, the average efficiency under the CRS and VRS 
technologies was 0.44 and 0.94 respectively. During 1990-91 to 1999-2000, 
efficiency under CRS model improved to 0.75, whereas in case of VRS model the 
efficiency slightly declined to 0.92. The scale efficiency also improved from 0.46 
to 0.82 during this period. The performance score based on CRS model are equal 
to one during the years 1994-95, 1995-96 and 1996-97. All the other years 
recorded the efficiency score less than one indicating inefficient use of resources. 
However, the efficiency score based on VRS model indicate that performance 
scores are equal to one during more number of years than the CRS model. The 
meat processing industry was scale inefficient during most of the years except 
1994-95, 1995-96, 1996-97 and 1998-99. Scale efficiency scores suggest sizeable 
deviation from scale of operation but it has approached to unity over time. 
Table 5.5: Efficiency score for Indian meat processing industry 
Year CCR Model BCC Model SE 
(TE) (PureTE) 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Average 
1980-90 
1990-99 
1980-99 
0.60 
0.54 
0.28 
0.36 
0.23 
0.35 
0.37 
0.45 
0.52 
0.53 
0.57 
0.67 
0.76 
0.41 
1.00 
1.00 
1.00 
0.84 
0.74 
0.51 
0.44 
0.75 
0.59 
1.00 
1.00 
0.94 
0.75 
0.81 
1.00 
0.97 
1.00 
0.98 
0.91 
1.00 
1.00 
0.99 
1.00 
1.00 
1.00 
1.00 
0.85 
0.74 
0.63 
0.94 
0.92 
0.93 
0.60 
0.54 
0.29 
0.48 
0.29 
0.35 
0.39 
0.45 
0.54 
0.59 
0.57 
0.67 
0.77 
0.41 
1.00 
1.00 
1.00 
0.99 
1.00 
0.81 
0.46 
0.82 
0.64 
Source: Calculated from ASI data (various issues) 
Note: TE=Technical Efficiency and SE= Scale Efficiency 
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Figure 5.6: Trends in efficiency score for meat industry 
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Table 5.6: Target inputs and estimated slack inputs in meat processing industry (at 1981-82 
prices) 
Year 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
Capital 
(Rs. in lakhs) 
Target 
116.0 
104.0 
87.0 
99.2 
92.4 
87.0 
105.7 
133.0 
112.8 
119.5 
102.0 
118.0 
169.8 
199.0 
228.0 
274.0 
375.0 
271.9 
274.0 
227.8 
Slacks 
0.0 
0.0 
0.0 
0.0 
19.0 
0.0 
24.2 
0.0 
0.5 
3.7 
0.0 
0.0 
11.4 
0.0 
0.0 
0.0 
0.0 
54.7 
158.8 
92.2 
Source: Calculated from ASI data 
Employees 
(Nos.) 
Target Slacks 
157.0 
134.0 
109.0 
111.1 
108.2 
109.0 
106.6 
108.0 
111.4 
115.0 
114.0 
99.0 
112.9 
92.0 
134.0 
130.0 
175.0 
128.9 
130.0 
115.5 
(various issues) 
0.0 
0.0 
10.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Materials consumed 
(Rs. in lakhs) 
Target 
102.0 
129.0 
59.0 
75.3 
65.9 
59.0 
93.1 
96.0 
81.1 
88.1 
120.0 
175.0 
181.2 
201.0 
185.0 
280.0 
351.0 
277.8 
280.0 
242.3 
Slacks 
0.0 
0.0 
31.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
27.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
79.3 
44.3 
49.9 
Fuel consumed 
(Rs. in lakhs) 
Target 
6.0 
8.0 
7.0 
8.0 
7.3 
7.0 
8.4 
9.0 
8.4 
9.1 
10.0 
11.0 
13.3 
14.0 
16.0 
18.0 
26.0 
17.9 
18.0 
15.8 
Slacks 
0.0 
0.0 
0.5 
0.2 
2.4 
0.0 
0.4 
0.0 
0.4 
0.0 
0.0 
0.0 
0.6 
0.0 
0.0 
0.0 
0.0 
6.7 
2.7 
0.0 
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Table 5.6 provides results on target inputs and the estimated slack inputs 
in Indian meat processing industry. Target inputs refer to what a particular DMU 
ought to have consumed if it was to on the efficient frontier. The slack inputs are 
excess inputs. The slack is calculated as the difference between actual inputs 
consumed minus the target input a DMU ought to have consumed. An efficient 
DMU will have zero input output slacks. In meat processing units, slacks in 
capital use are showing mixed trends. The highest slack in capital use was 
recorded in 1998-99 to the extent of Rs. 158.8 lakhs. If the industry was to qualify 
for an efficient DMu in 1998-99, Rs. 158.8 lakhs of capital had to be reduced. 
Labour inputs are efficiently used in meat processing units. No slacks in labour 
used were recorded except in 1982-83, where about 11 labours were excessively 
employed. The slack in materials and fuel consumed also showed mixed trends 
but in most of the year these inputs were efficiently used. 
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6 CONSTRAINTS AND POLICY 
INTERVENTION 
Despite substantial increase in production and consumption of meat, meat 
processing industry remains small as hardly one percent of the total meat 
produced in the country undergoes commercial processing. A number of 
economic, socio-cultural and policy related factors are responsible for the 
constricted growth of the meat industry (Ali, et al., 2004). This chapter discusses 
a whole range of constraints operating on the different stages of the meat supply 
chain. 
6.1 Constraints to Meat Industry 
6.1.1 Production constraints 
India has a huge livestock population of different species that can be 
gainfully utilized for meat production. Nevertheless meat productivit}^ in India is 
low and has been stagnating for quite some time. The feed and fodder shortage is 
the most important yield limiting factors (Singh and Majumdar, 1992; World 
Bank, 1999). Animals are often fed on crop residues. The area under green fodder 
is hardly about 4 percent of the gross cropped area (GCA). The livestock is 
mainly reared by the small landholders who do not have much agricultural land 
to grow fodder and they largely depend on common grazing land for green 
fodder. Common grazing lands have been deteriorating quantitatively as well 
qualitatively due to excess pressure of livestock population and distributive 
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policy of the government (Jodha, 1992). The research has yielded a number of 
nutritional technologies to improve feed efficiency; their adoption is not much 
encouraging. 
Diseases constrain realization of the potential production. A number of 
badly diseases like FMD, Brucellosis, Black Quarter etc are prevalent in India 
causing considerable loss to livestock production. Although animal health 
infrastructure in India has expanded considerably, delivery of services is still 
poor. 
Slaughter rates of large ruminants are much below the potential off-take 
rate. These animals are reared mainly for milk. It is only old, fragile and 
unproductive animals that are used for meat production. Buffalo males are 
slaughtered at a very young age resulting into a waste of potential production. 
Cattle is considered to be sacred and its slaughtering is banned in most of the 
Indian states. 
Market infrastructure for live animals is poor and unorganized. There are 
a number of intermediaries acting between the producers and slaughterhouses/ 
processors. The price realization by producers is low. Slaughterhouses are often 
located in the urban areas far from the point of production, and the 
transportation cost of live animals is thus high. The meat processing industry has 
not taken much initiative to strengthen backward linkages with the farmers/ 
producers and largely depends on the intermediaries for its requirement of raw 
materials. 
6.1.2 Consumption constraints 
Although per capita meat consumption in India has increased, its level 
remains low because of economic and socio-cultural factors. Although about 60 
93 
percent of the Indian population is non-vegetarian, meat does not comprise a 
regular food item of its diet. It is consumed on certain occasions like festivals and 
ceremonies. The irregular consumption is because of high prices of meat, which 
an average consumer cannot afford. Further rural consumers are restricted by 
lack of local availability of meat as most of the slaughtering takes place in urban 
areas. Socio-cultural factors are also responsible for the low level of meat 
consumption. The Hindus do not consume beef and the Muslims do not 
consume pork because of religious sentiments. 
6.1.3 Processing constraints 
Most of the processed meat products are meant for exports. The domestic 
consumption of processed meat is constrained by high prices and consumer 
preference for fresh meat. 
The industry also faces challenges from social organizations and NGOs 
demanding for ban on animal slaughter. 
One of the major constraints to meat processing industry is its excessive 
dependence on market intermediaries for live animals. This leads to irregular 
supply of animals for slaughter. Animals are transported from distant markets, 
causing weight lose and hence low meat yield. 
The poor sanitary and phyto-sanitary conditions are also considered to be 
one of the major constrains in realizing the export potential. The quality standard 
for production of meat and meat products set by the Government of India is not 
so comprehensive as to bring the quality at par with international standards. As 
these standards vary with countries, it imposes a lot of constraints in 
strengthening the meat export from India. 
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6.2 Policy Suppor t Intervention 
Agriculture including livestock is a state subject and production and 
processing policies vary from state to state. Nevertheless the Central 
Government intervenes through various support programmes and regulations. 
Generally local slaughterhouses are controlled and managed by local authorities. 
The government provides different kinds of support for better and hygienic 
conditions of slaughterhouses. Since the initiation of economic reforms 
programme the central government has taken some initiatives to support the 
meat industry. APEDA provides support for modernization of slaughterhouses 
to improve the quality of meat production but this assistance is limited to a few 
export based slaughterhouses only. 
6.2.1 Regulation & Control 
The following two regulations directly related with meat industry needs 
better implementation and revision to make meat industry viable in India: 
6.2.1.1 The Meat Food Product Order, 1973 
The Essential Commodities Act, 1955 is the principal act, which controls 
the production, supply and distribution, trade and commerce of a large number 
of agricultural commodities. The Act is now covered by the liberalized trade 
agreements and in respect of which non-tariff barriers have been removed for all 
agricultural commodities over time. Under the Essential Commodities Act, the 
Meat Food Product Order, 1973 has been introduced and came into force with 
effect from July 15, 1975 to control the meat production and supply. This is the 
first order issued by the Government of India containing definitions, constitution 
of meat products advisory committee, licensing and control of meat 
manufacturing. The Agricultural Marketing Advisor to the Government of India 
is the licensing authority, which grants license for production, packing. 
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repacking, relabelling meat products for sale. As per the order meat 
manufacturers have been classified into three categories (Table 11). 
Table 6.1: Categories of meat manufacturers and license fee 
Category Details of manufacturers License fee 
(Annual) 
Category "A" Manufacturer who makes meat food products exclusively from 
meat of animal(s) slaughtered and dressed in his factory 
1. If the quantity of meat products manufactured is more Rs. 5000 
than 150 tonnes per annum. 
2. If the quantity of meat products manufactured is less Rs. 2500 
than 150 tonnes per annum. 
Category "B" Manufacturer who makes meat food products exclusively from 
meat of animal(s) slaughtered and dressed in a recognized 
slaughter house and whose factory is situated in close 
1. If the quantity of meat products manufactured is more Rs. 2500 
than 150 tonnes per annum. 
2. If the quantity of meat products manufactured is less Rs. 1000 
than 150 tonnes per armum. 
Category "C" Manufacturer who makes meat food products exclusively from Rs. 1000 
poultry and/or pig meat at places where authorised slaughter 
houses do not exist and the total quantity manufactured is less 
than 30 tonnes per armum. 
Source: The Gazette of India (various issues) 
The meat production in the country is regulated by this Act and ever}' 
licensee has to comply with the provisions and guidelines laid down in different 
schedules. The licensing authority or any officer from the Directorate of 
Marketing and Inspection, authorized by the Agricultural Marketing Advisor on 
his behalf, may check to secure the compliance of the order. The order also 
describes the detail of sanitary and hygienic condition in slaughterhouses, ante 
and post mortem inspection and humane slaughter of animals. To control and 
maintain the quality of meat food products, the quality norms with permissible 
limits related with poisonous metals, preservatives, insecticides, sequestering 
and buffering agents and mono-sodium glutamate, have been laid down in the 
order. 
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6.2.1.2 Export of Raw Meat (Frozen/ Chilled) (Quality Control and 
Inspection) Rules, 1992 
This rule has been incorporated under the Export (Quality Control and 
Inspection) Act, 1963 to check and maintain the quality standard of meat 
exported to other countries. The rule includes definitions, detail of layout and 
management of slaughterhouses, sampling methods for quality checking, quality 
specification of different species of meat, storage and procedure of inspection 
and certification. The central government recognizes the Directorate of Animal 
Husbandry of all state governments, as an agency for the inspection of meat 
quality prior to export. The export of raw meat is not possible without a mark or 
seal recognized by the Central Government on the packages or containers, 
indicating that it conforms to the standard specifications defined under the rules 
and are export worthy. 
The schedule-I of the Rule states that all abattoir/ slaughterhouses shall 
have the basic essential facilities like resting place for animals before 
slaughtering, adequate facilities for ante-mortem inspection, carrying out 
humane slaughter, facilities for washing the carcasses, hanging carcasses and 
edible offals, handling by-products, disposal of waste, separate wards for 
diseased animals and adequate water supply. It shall also have reception area, 
lairages, slaughter halls, ancillary accommodation and refrigerated rooms. 
The Rules describes the detail of sample size and method of selection in 
schedule-II. Each type of meat produced for export shall be kept in separate lots. 
Samples shall be tested from each lot ascertaining the conformity of material 
with the requirement laid down in schedule-II to VII. Table 12 shows the number 
of cartons to be selected for inspection randomly from specified lot and the 
minimum sample weight per carton shall be 50 gms. The sample from the 
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carcasses or quarters shall be taken from back muscle, shoulders, eye muscle, 
hind quarters and back and care shall be taken for inspection. Minimum w^eight 
per sample/ carcass shall be 100 gms. 
Table 6.2: Minimum number of cartons to be selected from each lot 
No. of cartons in the lot 
Upto 100 
101 to 200 
201 to 500 
501 to 800 
801 to 1200 
1201 to 3200 
3201 to 8000 
8001 and above 
No. of cartons to be 
selected in routine 
inspection 
4 
5 
6 
7 
8 
9 
10 
12 
No. of cartons to be 
selected in re-
inspection 
8 
10 
12 
14 
16 
18 
20 
24 
Source: The Gazette of India (various issues) 
As per guidelines of the Rule, two samples shall be draw^n one for 
analytical laboratory and other sample shall be sealed by the inspecting officer 
and deposited for safe custody in the meat plant under proper refrigeration. The 
sample shall be examined by the inspecting officer for checking conformity with 
prescribed standards which includes - internal temperature of meat, free from 
ragged edges, off-colour, flabby or watery nature, pieces of bones, hair, excessive 
connective tissues, blood clots, excessive trimmings, excessive fat, greasy, 
fungus, bad odour, souring, freezer burn, parasitic cysts, firmness etc. 
The inspection of raw meat intended for export conforming to the 
specifications recognized by the Central Government shall be carried out. A meat 
exporter shall submit an application for inspection in the prescribed proforma, 
giving particulars of consignment to the nearest office of agency for quality 
control not less than five days before the anticipated date of dispatch. A 
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Veterinary Health Certificate is issued by the agency declaring the raw meat 
(chilled/ frozen) as fit for human consumption and export worthy. If the agency 
is not satisfied with quality standard of meat, it shall, within a period of five 
days, refuse to issue such certificate and communicate such refusal to the 
exporters alongwith the reasons thereof. 
The agency shall also have the right to reassess the quality of consignment 
in storage, transit or at the ports and at any stage if it is found not conforming to 
the standard, the certificate originally issued shall be withdrawn. The validity of 
inspection certificate shall be five days for chilled meat and ninety days for 
frozen meat. If the consignment is not shipped within the period of validity of 
certificate, the exporter shall be permitted to present the consigimient for 
revalidation. In such cases, the validity shall be extended for a further period of 
three days for chilled meat and thirty days for frozen meat. 
Table 6.3: Specification for transportation of meat 
Type of meat Specification for transport 
Fresh Vehicles fully covered with impervious flooring and side walls in case of 
transport over distance exceeding 100 kms, suitable arrangement shall be 
made to maintain a temperature not exceeding 6°C 
Chilled Transported in refrigerated/ insulated vans, in case of transport over distance 
exceeding 100 kms, suitable arrangement shall be made to maintain a 
temperature not exceeding 6°C 
Frozen Transported in refrigerated/insulated vans. The temperature of the carcass 
meat shall not go above minus 8°C 
Source: The Gazette of India (various issues) 
The inspection fee shall be paid to the exporters/ processors to the agency 
as under:-
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1. For export under consignment wise, a fee at the rate of 0.4 percent of the 
F.O.B. value, subject to a minimum of Rs. 50 per consignment. 
2. For export under the in-process quality control system, a fee at of 0.2 percent 
of the F.O.B. value, subject to a minimum of Rs. 50 per consignment. 
3. For export under the self-certification system, a fee at the rate of 0.1 percent of 
the F.O.B. value, subject to a minimum of Rs. Two Thousand Five Hundred 
Only and maximum of Rs. One Lakh OrJy in a year. 
To maintain the quality meat for export, the Rule has also provided the 
proper guidelines for handling the carcass during transportation. The 
specification of transport requirement has been given in table 13. 
6.2.1.3 Other Regulations for Slaughter and Disposal 
Some other rules for slaughtering of animals and proper disposal of 
slaughterhouse waste may be listed as follows: 
• No pregnant animal may be slaughtered. The meat animal must be 
certified healthy and free from disease by a municipal veterinarian before 
being slaughtered for meat. No cattle under the age of 16 may be killed. 
• No animal may be slaughtered except at a municipal or registered 
slaughterhouse (state muiucipal acts, e.g., Section 415 of the Delhi 
Municipal Corporation Act, 1957). 
• In localities where a municipal slaughterhouse exists, such as Idgah (in 
Delhi) or Deonar (in Mumbai), it is illegal for animals to be killed 
anywhere else (state municipal acts, e.g.. Section 407 of the Delhi 
Municipal Corporation Act). 
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• Under a notification dated 31st August 1978 by the Ministry of Civil 
Aviation, it is illegal to slaughter or to deposit slaughterhouse waste 
within a radius of 10 km from an airport. 
• Under the Water Pollution Act, it is illegal for slaughterhouse waste to be 
deposited into any water resource. 
• No person can, in any public place or public street, carry meat exposed to 
public view (state municipal acts, e.g.. Section 397 of the Delhi Municipal 
Act). 
• Under the ISI, animals must be rested for 24 hours, given abundant water 
and rendered unconscious before slaughtering. 
• All licensed butcher shops are required to follow the ISI code of health 
and hygiene standards 
• The butcher shop must have a proper waste disposal facility. Blood cannot 
be sent down public drains. 
6.2.2 Export Promotion 
Trade reforms have relaxed most of the restrictions on the export of 
livestock products. Exports of non-breedable or culled buffaloes, sheep and goats 
were subjected to quantitative restrictions and minimum export prices. These 
restrictions continued during the initial phase of liberalization and were 
removed only in 1994 (NCAER, 1996). The export of buffalo meat was free from 
any restrictions since the 1980s. Sheep and goat meat exports were restricted by 
quotas and minimum export prices (MEPs). 
The quantitative restrictions on meat and meat products have already 
been removed with effect from April 1, 2000. Various promotional schemes are 
introduced in terms of fiscal incentives, technical support, modranisation of 
slaughterhouses and establishment of special economic zones. For instance, firms 
classified as export-oriented units (EOUs) and those w i^thin export processing 
zones (EPZs) may import, duty free, any goods including capital goods required 
for manufacturing, production or processing activities, provided that the goods 
are not prohibited under the negative lists of imports. In the case of animal 
husbandry and poultry, the EPZ unit or EOU may sell up to 50 percent of 
production domestically (World Bank, 1999). 
The Agricultural and Processed Food Products Export Development 
Authority (APEDA) also provides subsidies to the exporters, growers, trade 
associations and government agencies to pursue export promotion and market 
development activities, strengthen market intelligence and information channels, 
improve export quality, develop infrastructure and human resource capacity, 
and modernise meat processing facilities (World Bank 1999). 
The policy of trade liberalization seems to have provided impetus to meat 
and meat products export, which have registered remarkable growth during the 
90s. Liberalization offers both opportunities and challenges to the meat 
processing industry. For instance, the recent lifting of import restrictions on dairy 
and poultry meat may adversely affect producers if it is not coupled with 
structural changes in the processing and marketing sectors to reduce marketing 
costs and margins (World Bank, 1999). Some of the export promotional measures 
are listed as follows: 
• Wide ranging fiscal policy changes have been introduced progressively. 
Excise & Import duty rates have been reduced substantially. Many 
processed food items are totally exempt from excise duty. 
102 
• Custom duty rates have been substantially reduced on plant & 
equipments, as well as on raw materials and intermediates, especially for 
export production. 
• Corporate taxes have been reduced and there is a shift towards market 
related interest rates. There are tax incentives for new manufacturing units 
for certain years, except for industries like: beer, wine, aerated water using 
flavouring concentrates, confectionery & chocolates etc. 
• Indian currency (rupee) is now fully convertible on current account and 
convertibility on capital account with unified exchange rate mechanism is 
foreseen in coming years. 
• Repatriation of profits is freely permitted in many industries except for 
some, where there is an additional requirement of balancing the dividend 
payments through export earnings. 
• Food processing industry is one of the thrust areas identified for exports. 
Free trade zones (FTZ) and export processing zones (EPZ) have been set 
up with all infrastructure. Also, setting up of 100% Export oriented units 
(EOU) is encouraged in other areas. They may import free of duty all 
types of goods, including capital foods. 
• Capital goods, including spares upto 20% of the CIF value of the Capital 
goods may be imported at a concessional rate of Customs duty subject to 
certain export obligations under the EPCG scheme. Export linked duty 
free imports are also allowed. 
• Units in EPZ/FTZ and 100% Export oriented units can retain 50% of 
foreign exchange receipts in foreign currency accounts. 
. 50% of the production of EPZ/FTZ and 100% EOU units is saleable in 
domestic tariff area. 
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6.2.3 Upgradation and Modernization of Slaughterhouse 
A number of initiatives have been taken by central government, state 
governments and other public and private agencies for modernization and 
upgration of slaughterhouses. Considering the importance of meat industry in 
the economy, a Centrally Sponsored Scheme titled "Assistance to States for 
improvement/modernization of abattoirs/establishment of carcass utilization 
centres and primary hide flaying units" has been implemented in the Ninth Plan 
period. Under Modernization of Slaughterhouses, financial assistance is given to 
State Governments on a 50:50 basis for implementation of the Scheme. Under the 
component "Modernization of Carcass Utilization Centres", 100% central 
assistance is being provided for buildings, plants and machinery and effluent 
treatment and 50% for water, electricity and land development etc. for 
establishing carcass utilization centres. 
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Seven 
7 CONCLUSIONS AND RECOMMENDATIONS 
Food processing is a sunrise industry of the Indian economy and has been 
identified as thrust area for development. Food processing sector covers a v^ i^de 
range of items like fruits and vegetables; meat and poultry; milk and milk products, 
alcoholic beverages, fisheries, plantation, grains, confectionery, chocolates and cocoa 
products, mineral water, high protein foods etc. Based on the basic raw material 
usage, the food industry can broadly be classified into plant based and animal 
based. Meat industry is one of the important segments of food processing industry 
in general and livestock/animal based industry in particular. India has immense 
potential for production and export of meat due to sufficient resources, available 
markets and huge livestock population. 
Over the last two decades the value of meat output has been increasing at a 
rate of about 6 percent a year. Rising demand for meat has been the driving force 
behind it. Between 1980 and 2000, while per capita consumption of foodgrains 
increased by 4 percent, consumption of milk and meat increased by 50 percent and 
25 percent respectively. In quantitiy terms, per capita milk consumption increased 
fron 40 kg in 1980 to 66 kg in 2000, and meat consumption increased from 4 kg to 5 
kg during this period. Most of the meat output (96%) is consumed domestically, yet 
per capita meat consumption in India is much less as compared to developed (77 kg) 
and developing (27 kg) countries. 
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The demand for meat is expected to grow faster with sustained economic 
growth, rising per capita incomes, strengthening urbanization trends and increasing 
awareness of the nutritive value of meat and meat products. By 2020 demand for 
milk is estimated at 143 million tonnes and that of meat and eggs at 8 million tonnes 
(Kumar, 1998). These opportunities can be capitailised for the benefit of producers as 
well as consumers and would largely be determined by the pace of development 
and diffusion of the technologies in processing of livestock based products (Mishra, 
1995). 
The increase in demand has been accompanied by increase in production. 
Total meat production increased from 2.7 million tonnes in 1980 to 4.7 million tonnes 
in 2000 with annual growth of 3.41 percent. The growth in meat production has 
largely number driven as yield growth is negligible in case of almost all the species. 
Cattle, buffalo, goat, sheep, pig and poultry are important meat species. While goat, 
sheep, pig and poultry are exclusive meat animals, cattle and buffalo provide meat 
as an adjunct to milk. Animal slaughtered are of poor quality. The structure of meat 
production however is undergoing a gradual shift from ruminant to non-ruminant 
(pig and poultry) meat production. The share of non-ruminant increased from 15 
percent in 1980 to 23 percent in 1999. 
Meat and meat products comprise more than 90 percent of the livestock 
export earnings. Buffalo and sheep meats constitute the bulk of the meat exports. 
There is a rising demand for buffalo meat in the East Asian countries, and India has 
a sufficient potential to produce buffalo meat. Similarly, there is a prospective export 
market for goat and sheep meat in the Middle East countries. Buffalo meat export is 
internationally competitive and India has more than half of the world buffalo 
population. This indicates substantial export potential. Nevertheless a considerable 
production potential is wasted due to slaughtering males at a very young age. To 
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harness this potential the industry should strengthen backward linkages with the 
producers by offering them an assured market for male buffaloes. 
Although most of the developing countries including India have never been 
major players in the world meat trade, trade liberalization is opening up 
opportunities for export of meat and meat products. Since the beginning of the 
process of trade liberalization in early 1990s, the share of developing countries in 
global meat exports increased from 14 percent in 1992 to 16 percent in 2000. The 
growth in meat exports from developing countries was double the rate of developed 
countries. India's share in world meat export increased from 0.24 percent to 0.54 
percent during this period. 
The growth of meat industry is constrained by a number of socio-cultural and 
economic factors at different levels of production, processing, handling and 
marketing. Exports are constrained by protectionist policies and sanitary and phyto-
sanitary standards. Meat yields of most of the animals are abysmally low. Average 
meat yield of cattle, buffalo, sheep, goat and pig is around the world average. 
Traditional slaughter practices are still in vogue. Slaughterhouses are old, 
unhygienic and lack basic facilities like water, light, ventilation, drainage, waste 
disposal and effluent treatment. These contribute to poor meat quality and low 
recovery of various by-products such as hide, blood, bonemeal, internal organs and 
trimmings. 
In order to harness the emerging opportunities in domestic as well as export 
markets the Government of India has taken various initiatives to improve the 
efficiency of meat industry and export competitiveness. Some of these include 
financial assistance for the modernization of slaughterhouses in meat industr}', 
creation of export processing zones, strengthening of vertical linkages, 
improvements in sanitary and phy to-sanitary standards etc. As a result, a number of 
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modern export oriented meat processing units are established to augment available 
domestic and export market potentials. 
Although the level of meat processing is extremely low, it has been 
increasing. The growth in processed meat segment has been drastic during 1990s 
(12.8%) as compared to 1980s (3.3%). But most of this occurred due to input growth. 
The contribution of technology was negligible during 1980s as well as 1990s. On an 
average TFP grew at a rate of 1.01 percent during 1980-81 to 1999-2000. The average 
technical efficiency score is estimated at 0.59 under CRS model and 0.93 under VRS 
model. The efficiency indices value equal to unity which imply that the industry is 
on frontier while values below unity imply that the industry is below the frontier or 
technically inefficient. 
The efficiency score based on VRS model indicate that performance scores are 
equal to one during more number of years than the CRS model. Thus the industry 
was technically efficient under variable returns to scale during most of the years. On 
the other hand, average scale efficiency for the entire period is 0.64. There was 
considerable under-utilization of input resources during 1980s. Nevertheless, over 
time resource utilization has improved perhaps due to rising trends in the exports. 
This had significant positive impact on labour absorption as well as labour 
productivity. While the capital investment in industry improved, capital 
productivity has remained stagnant. 
A glimpse of the salient findings is given below: 
• Meat production in the country has been increasing but the growth is 
largely number driven casting doubts on its sustainability. The industry 
can play an important role in improving meat yields by investing in R&D. 
Proper steps should be taken to produce quality animal for the purpose of 
meat production. The facilities oi veterinary treatment should be 
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enhanced at village level. Animal health and nutrition should be given 
priority to make the meat animals disease-free and to increase their 
weight. 
Buffalo meat export is internationally competitive and India has more 
than half of the world buffalo population. This indicates substantial export 
potential. Nevertheless, a considerable production potential is wasted due 
to slaughtering males at a very young age. To harness this potential the 
industry should strengthen backward linkages with the producers 
offering them an assured market for male buffaloes. It may be done either 
by developing their own cattle stock/ yard or through contract or 
cooperative rearing to meet the increasing demand of raw material on one 
hand and to check the uncertainty in the supply of animal which causes 
under utilization of plant capacity. 
Poultry meat production has increased tremendously but without any 
commensurate increase in exports because of lack of price 
competitiveness. Also there is an imminent threat of dumping/ cheap 
imports of poultry legs from the USA, which is preferred by the Indian 
consumers. These imply bringing down cost of poultry meat production 
through reducing feed prices and improving feed efficiency. 
Indian meat industry is likely to come under significant adjustment 
pressure from trade liberalization that demands stringent food safety 
measures. This would require considerable investment in processing 
infrastructure and technological improvements. 
The increase in meat output is basically due to increase in input use. In 
order to improve the industry's productivity and efficiency, there is a 
need for investment in technological know-how. This would help to 
improve capacity utilization and expansion. 
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At present the effects of expansion of meat industry on labour 
employment and productivity appears to be favourable. Nevertheless the 
industry is becoming more capital intensive. Thus while introducing meat 
processing technologies it should be kept in mind that the technological 
change should have minimum adverse effect on employment. 
To conclude, India has great potential for production and export of meat and 
meat products. Meat yields are low and a technological breakthrough for quality 
meat production is seriously lacking. As the potential off-take for small ruminant is 
nearly fully utilized, we should utilize the potential of large ruminant, whose 
slaughter rate has been low. Since buffalo is not subject to a slaughter ban, its 
potential should be utilized as buffalo meat also has enough price competitiveness 
for export. This has to take place through policy intervention and public awareness. 
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Appendix 
Table 1: Country Wise Share of Meat and Meat Preparations Exported from India ("/«) 
Country 
UAH 
Malaysia 
Phillipines 
Iran 
Saudi Arabia 
Jordan 
Kuwait 
Mauritius 
Lebanon 
Yemen 
Oman 
Bahrain 
Turkey 
1992-93 
24.81 
36.47 
-
-
7.27 
9.66 
3.76 
2.26 
-
4.92 
6.45 
2.20 
-
1993-94 
23.84 
34.05 
1.20 
1.27 
8.50 
7.12 
4.23 
2.80 
-
4.05 
5.97 
2.41 
-
1994-95 
19.84 
37.28 
11.43 
0.05 
7.60 
0.70 
2.56 
2.97 
0.03 
1.63 
6.09 
1.60 
-
1995-96 
24.39 
29.05 
11.04 
1.31 
3.88 
4.27 
3.13 
2.49 
1.04 
1.26 
5.59 
1.56 
1.31 
1996-97 
20.89 
34.45 
15.30 
3.94 
4.49 
1.34 
2.35 
2.26 
0.50 
1.01 
4.63 
1.44 
0.78 
1997-98 
22.79 
28.84 
18.74 
4.74 
3.70 
3.05 
2.55 
2.15 
1.24 
0.93 
2.58 
1.34 
0.36 
1998-99 
25.20 
23.10 
14.85 
7.46 
5.03 
4.19 
3.04 
2.28 
1.50 
1.41 
1.27 
1.23 
1.12 
Source: Centre for Monitoring Indian Economy (CMIE), Mumbai 
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Table 2: Country Wise Share of Dairy and Dairy Products Exported from India ("/«) 
Country 
UAE 
Nepal 
USA 
Bangladesh 
Mexico 
Hong Kong 
Sri Lanka 
Oman 
Thailand 
Philippines 
Singapore 
Saudi Arab 
Bahrain 
Netherlands 
Bhutan 
Russia 
Germany 
Belgium 
Indonesia 
Kuwait 
South Africa 
UK 
Mauritius 
Ghana 
Yemen 
1993-94 
23.40 
4.47 
0.76 
35.62 
0.13 
0.15 
8.69 
-
-
0.18 
0.18 
-
5.17 
0.39 
-
11.34 
0.33 
-
-
4.29 
-
-
1.19 
-
-
1994-95 
20.77 
2.02 
1.39 
19.83 
-
-
6.87 
2.78 
-
11.00 
2.65 
0.14 
1.64 
21.53 
0.04 
-
-
0.17 
-
1.67 
-
-
0.18 
-
5.59 
1995-96 
27.96 
2.64 
7.71 
20.81 
-
0.01 
0.68 
1.50 
2.21 
11.16 
1.36 
-
1.01 
9.89 
-
-
0.34 
5.28 
2.57 
1.90 
1.55 
0.80 
0.01 
-
-
1996-97 
22.98 
1.15 
19.22 
8.14 
-
4.62 
1.27 
1.87 
-
8.25 
0.32 
-
2.83 
0.85 
1.86 
-
6.42 
2.86 
-
1.17 
-
13.45 
1.70 
-
1997-98 
-
7.21 
8.62 
30.82 
-
0.77 
4.54 
1.20 
-
5.37 
1.14 
0.84 
-
0.06 
-
-
0.42 
-
0.02 
-
-
.-
15.36 
-
1998-99 
40.95 
17.12 
13.88 
9.96 
4.07 
2.26 
2.09 
1.45 
1.18 
1.15 
0.90 
0.62 
0.58 
0.51 
0.28 
0.05 
0.03 
-
-
-
-
-
-
-
Source: Centre for Monitoring Indian Economy (CMIE), Mumbai 
Table 3: Country Wise Share of Eggs Exported from India (%) 
Country 
UAE 
Bangladesh 
Oman 
Japan 
Kuwait 
Saudi Arabia 
Poland 
Netherlands 
Singapore 
USA 
Korea 
Thailand 
Germany 
Philippines 
Qatar 
Australia 
Belgium 
South Africa 
Maldives 
Austria 
Iran 
Italy 
Sri Lanka 
Russia 
1993-94 
11.03 
39.61 
20.22 
-
0.16 
23.58 
-
-
0.39 
-
-
-
-
0.49 
-
-
0.16 
1.95 
-
2.04 
-
-
0.16 
1994-95 
13.65 
2.80 
28.40 
-
0.02 
32.82 
~ 
-
0.83 
-
-
-
-
0.65 
-
-
1.16 
12.82 
-
6.58 
0.14 
0.12 
-
1995-96 
29.04 
1.82 
17.45 
3.22 
1.25 
6.61 
1.07 
-
-
1.54 
0.97 
9.72 
-
0.06 
-
0.58 
0.09 
3.88 
-
1.08 
-
0.19 
21.38 
1996-97 
20.02 
1.02 
13.03 
6.44 
2.08 
4.81 
1.04 
3.37 
-
0.36 
1.78 
1.12 
21.13 
0.06 
0.08 
1.08 
7.90 
0.16 
0.57 
6.51 
0.54 
3.05 
-
0.81 
1997-98 
19.14 
7.20 
10.41 
8.60 
2.55 
9.25 
0.29 
6.14 
0.06 
0.28 
2.11 
1.75 
10.87 
0.76 
0.26 
1.07 
1.34 
0.28 
0.47 
7.22 
0.21 
-
0.06 
3.70 
1998-99 
28.51 
16.69 
16.04 
6.15 
4.87 
4.35 
4.02 
2.90 
2.15 
1.44 
1.23 
1.22 
1.22 
0.70 
0.62 
0.55 
0.38 
0.36 
0.35 
0.35 
0.22 
0.10 
-
-
Source: Centre for Monitoring Indian Economy (CMIE), Mumbai 
Table 4: Country Wise Share of Raw Hides and Skins Imported to India {%) 
Country 
Germany 
Italy 
New Zealand 
UK 
Indonesia 
Netherlands 
France 
Saudi Arabia 
China 
USA 
UAE 
Sudan 
Nepal 
Sweden 
Yemen 
Ukraine 
Russia 
Kenya 
Brazil 
1992-93 
5.44 
0.53 
33.44 
19.33 
0.02 
0.70 
5.48 
2.30 
0.90 
0.18 
0.39 
1.11 
3.48 
-
-
-
2.02 
4.77 
1.48 
1993-94 
7.32 
0.48 
25.03 
15.73 
0.15 
1.27 
0.32 
8.74 
0.80 
1.38 
1.08 
1.75 
5.21 
0.35 
0.53 
0.60 
2.88 
2.47 
0.29 
1994-95 
8.42 
0.75 
21.56 
14.43 
-
8.60 
0.74 
4.40 
1.62 
0.97 
2.03 
1.69 
3.33 
5.67 
0.87 
0.03 
0.92 
3.32 
0.53 
1995-96 
9.61 
0.53 
26.33 
11.23 
0.06 
6.30 
0.86 
4.65 
0.94 
1.83 
2.11 
1.61 
2.57 
5.82 
-
1.38 
1.80 
1.21 
3.90 
1996-97 
9.76 
2.09 
15.11 
7.39 
0.13 
3.52 
0.32 
6.27 
0.55 
5.04 
1.71 
1.65 
3.64 
2.67 
0.64 
1.12 
2.13 
5.18 
7.03 
1997-98 
12.95 
3.94 
10.72 
6.47 
0.43 
2.47 
1.59 
4.56 
2.55 
4.09 
5.98 
0.93 
3.70 
0.98 
2.13 
2.16 
1.76 
4.69 
5.04 
1998-99 
12.71 
12.65 
9.43 
6.86 
5.98 
4.14 
3.38 
3.14 
3.04 
2.90 
2.89 
2.61 
2.32 
2.24 
2.04 
1.99 
1.85 
1.73 
1.62 
Source: Centre for Monitoring Indian Economy (CMIE), Mumbai 
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Table 5: Meat trade barriers in major countries 
Countries Beef Pork Poultry meat 
Argentina 
Australia 
Brazil 
Canada 
China 
EU 
Meat: Tariff of 12.5% 
Offal: Tariff of 12.5% 
Meat: Zero 
Offal: Zero 
Meat: Tariff of 12.5% 
Offal: Tariff of 12.5% 
Meat: Import control converted to a 
TRQ of 76,409 tons per year. 
Within-quota tariffs lowered from 
4.41 cents/kg to zero. 
Over-quota tariffs lowered from 
37.9% to 26.5%. 
Special safeguard provisions were 
put in place to limit import surges. 
Imports from the U.S. and Mexico 
are not limited by the TRQ. 
Offal: Zero 
Meat: Tariff on fresh/ chilled 
carcasses lowered from 30% to 20%, 
2002-04. Tariff on frozen carcasses 
lowered from 33% to25%, 2002-04. 
Offal: Tariff lowered from 15.2% to 
12.0%, 2002-04 
Meat: Duty is sum of ad valorem 
and specific tariffs. 
Ad valorem tariff ceiling on meat 
lowered from 20% to 12.8%. 
Additional specific tariffs lowered 
from range of 2210-4752 ecu/ton in 
1995 to range of 1414-3041 ecu/ton 
in 2000. 
Offal: Tariff of 7% on livers, and 4% 
on other offal lowered to 0%. 
Meat: Tariff of 11.5% 
Offal: Tariff of 11.5% 
Meat: Zero 
Offal: Zero 
Meat: Tariff of 11.5% 
Offal: Tariff of 11.5% 
Meat: Zero 
Offal: Zero 
Hong Kong Meat: Zero 
Offal: Zero 
Meat Tariff lowered 
from 15.2% to 12.0%, 
2002-04 
Offal: Tariff lowered 
from 15.2% to 12.0%, 
2002-04 
Meat Duty is sum of 
ad valorem and sjjecific 
tariffs. 
Ad valorem tariff 
ceiling on meat 
lowered from 3% to 
0%. 
Additional sp>ecific 
tariffs lowered from 
range of 729-1358 
ecu/ton in 1995 to 
range of 467-869 
ecu/tonin2000. 
Offal: Tariff of 7% on 
livers, and 3%-4% on 
other offal lowered to 
0%, 1995-2000. 
Meat Zero 
Offal: Zero 
Meat Tariff of 11.5% 
Offal: Tariff of 11.5% 
Meat: Zero 
Offal: Zero 
Meat Tariff of 11.5% 
Offal: Tariff of 11.5% 
Meat Import control 
converted to a TRQ of 39,844 
tons per year for chicken and 
4,467 tons for turkey. 
Tariffs lowered from 12.5% in 
1995 to 5.38% in 2000. 
Special safeguard provisions 
were put in place to limit 
import surges. Imports from 
the U.S. and Mexico are not 
limited by the TRQ. 
Offal: Liver imports face a 
tariff of zero within a TRQ 
and 238% above the TRQs. 
Meat: Tariff lowered from 
14% to 10%, 2002-04 
Offal: Tariff lowered from 
14% to 10%, 2002-04 
Meat: Specific tariffs on 
frozen chicken cuts lowered 
from range of 292-1600 
eculton in 1995 to range 
of 187-1024 ecu/ton, 2000. 
TRQ of 15,500 tons for frozen 
chicken meat. 
TRQ of 15,500 tons for frozen 
turkey meat. Special 
safeguard 
provisions were put in 
place to limit import surges. 
Offal: Tariff on liver lowered 
from 
10% to 6.4%, 1995-2000. Tariff 
on otlier offal lowered from 
292 ecu/ton to 187 ecu/ton, 
1995-2000. 
Meat Zero 
Offal: Zero 
Indonesia Meat Tariff of 5%. 
Offal: Tariff of 5%. 
Meat Tariff of 5%. 
Offal: Tariff of 5%. 
Meat Tariff of 5%. 
Offal: Tariff of 5%. 
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Table 5: Meat trade barriers in major countries (cont.) 
Countries Beef Fork Poultry meat 
Japan Meat: Tariff lowered from 50% to 
38.5%, 1995-2000, 
Special safeguard provisions 
were put in place to limit import 
surges. 
Offal: Tariffs on most beef offal 
lowered from 15% to 12.8% 1995-
2000. 
Meat: Tariff lowered from 
5% to 4.3%, 1995-2000. 
Gate price lowered from 
612 to 524 yen/kg for cut 
meat, 460 to 393 yen/kg 
for carcasses, and 1038 to 
898 yen/kg for processed 
products, 1995-2000. 
Special safeguard 
provisions were put in 
place to limit import 
surges. 
Offal: Tariffs on most 
pork offal lowered from 
10% to 8.5%, 1995-2000. 
Meat: Tariff on frozen bone-in 
chicken legs lowered from 
10% to 8.25%, 1995-2000. 
Tariff on otlier frozen chicken 
cuts lowered from 12% to 
11.9%, 1995-2000. 
Tariff on frozen turkey cuts 
lowered from 5% to 3%, 1995-
2000. 
Offal: Tariff on frozen 
poultry livers lowered from 
5% to 3%, 1995-2000. 
Tariffs on other offal are the 
same as those on other frozen 
chicken meat above. 
Mexico 
New 
Zealand 
Meat: Bound tariff lowered from 
50% to 45%, 1995-2004. Applied 
tariff, 2002, was 20% for fresh 
meat, 25% for frozen. Tariff for 
imports from U.S. and Canada is 
zero. 
Special safeguard provisions 
were put in place to limit import 
surges. 
Offal: Bound tariff lowered from 
25% to 22.5%, 1995-2004. Applied 
tariff was 10% or 20% in 2002, 
depending on the organ. Tariff 
for imports from U.S. and Canada 
is zero. 
Meat: Zero. 
Offal: Bound tariff lowered from 
20% to 12.8%, 1995-2000. Applied 
tariff zero, 2002. 
Meat: Bound tariff 
lowered from 50% to 45%, 
1995-2004. Applied tariff 
was 20% in 2002. Tariff tor 
imports from U.S. and 
Canada is zero. 
Special safeguard 
provisions were put in 
place to limit import 
surges. 
Offal: Bound tariff 
lowered from 50% to 
37.5% 1995-2004, except 
for livers and certain other 
orgaiw, which was 
lowered from 50% to 45%, 
1995-2004. 
Applied tariff was 10% or 
20% in 2002, depending 
on the organ. 
Special safeguard 
provisions were put in 
place to limit import 
surges. 
Meat: Tariff lowered from 
20% to 8.5%, 1995-2000. 
Zero tariff for imports 
from Australia. 
Offal: Bound tariff 
lowered from 20% to 
12.8%, 1995-2000. Applied 
tariff zero, 2002. 
Meat: TRQ of 39,543 
tons/year for the U.S., 1,000 
tons/year for other countries, 
1995-2004. 
Within-quota tariff is 50%, but 
zero for the u.s. Over-quota 
tariff lowered from a 
maximum of 260% in 1995 to 
234% in 2004. Special 
safeguard provisions were 
put in place to limit import 
surges. 
Offal: Bound tariff on livers 
lowered from 50% to 37.5%, 
1995-2004, with special 
safeguard provisions to limit 
import surges. 
Applied tariff on liver is 
10% in 2003, and zero for the 
U.S. 
Other poultry offal is 
included in the meat TRQ 
regime. 
Meat: Bound tariff lowered 
from 28.5% to 18.2%, 1995-
2000. Applied tariff 5% in 
2000. 
Offal: Bound tariff on frozen 
livers lowered from 20% to 
12.8%, 1995-2000. 
Applied tariff on all offal 5% 
in 2000. 
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Table 5: Meat trade barriers in major countries (cent.) 
Countries Beef Pork Poultry meat 
Philippines 
South Korea 
Meat: Tariff is 10% 
Offal: Tariff is 10%, 
for livers; 
Liver tariff is 7%. 
except 
Meat Quota raised from 
123,000 tons in 1995 to 
225,000 tons in 2000. 
Absolute quota ended in 
2000. Simultaneous-Buy-
Sell share of quota rose 
from 30% in 1995 to 70% in 
2000. 
Maximum price mark-up 
lowered from 70% to zero, 
1995-2000. Tariff raised 
from 20% in 1994 to 44.4% 
in 1995, and then lowered 
to 40% by 2004. 
Offal: Quota ended as of 
7/1/97 (except tongues 
and livers, previously 
liberalized). Tariff lowered 
from 20% to 18%, 1995-
2004. 
Meat TRQ raised from 43,365 
tons in 2000 to 50,595 tons in 
2003. 
Within-quota tariff is 30%. Over-
quota tariff lowered from 60% to 
40%, 2002-2004. 
Offal: Tariff is 10%, except for 
livers; liver tariff is 7%. 
Meat Quota raised from 21,930 
tons in 1995 to 18,275 tons for 
first half, 1997. 
Absolute quota ended, 711197. 
Tariffs raised from 25% in 1994 
to 37% in 1995, then lowered to 
25% by 2004. 
Offal: Tariff lowered from 20% 
to 18%. 1995-2004. 
Meat TRQ rose from 20,879 
and in 2002 to 22,%8 in 2004. 
Offal: Within-quota tariff 
lowered from 45% to 40% in 
2002. Over-quota tariff 
lowered from 50-60% in 2002 
to 40% in 2003. 
Special safeguard provisions 
were put in place to limit 
import surges. 
Meat Quota size raised from 
7,700 tons in 1995 to 6,500 
tons for first half 1997. 
Absolute quota ended, 
7/1/97. 
Tariff raised from 20% in 
1994 to 35% in 1995, then 
lowered to 20% by 2004. 
Offal: Tariff on liver reduced 
from 25% to 22.5%. 
Tariff on other offal reduced 
from 10% hi 27% 
Taiwan Meat: Tariffs on special-
quality beef lowered from 
22.1 NT$/kg in 2001 to 10 
NT$/kg in 2004. Tariffs on 
other beef lowered from 27 
NT$/kg in 2001 to 10 
NT$/kg in 2004. 
Offal: Tariff lowered from 
20-50% in 2001 to 15% in 
2004. 
Meat Tariffs on carcasses, hams 
and shoulders lowered from 15% 
in 2002 to 12.5% in 2004. Tariff 
on other meat cuts lowered from 
14% in 2002 to 12.5% in 2004. 
TRQ on park bellies raised from 
6160 tons in 2002 to 15400 tons in 
2004 and then eliminated in 2005. 
Within -TRQ tariff lowered from 
15 
% in 2002 to 12.5% in 2004. Over 
TRQ lowered fi-om 06% in 2002 
to 50% in 2004. Tariff on bellies 
in 2005 and after will be 12.55. 
Offal: TRQ raised from 10,000 
tons in 2002 to 27,500 tons in 
2004 and then eliminated in 2005 
within -quota tariff lowered from 
25% in 202 to 15% in 2004. Over 
quota tariff lowered from 310% 
in 265% m 2004. Tariff in 2005 
and after will be 15%. 
Meat TRQ on chicken meat 
raised from 19,163 tons in 
2002 to 45,990 in 2004 and 
then eliminated in 2005 
within quota tariff lowered 
from 40% in 2001 to 20% in 
2004. Over quota tariff from 
40-64 NTS/kg in 2003. Tariff 
on chicken meat in 2005 and 
after will be 20%. Tariff on 
duck meat 35%. Tariff on 
turkey meat 10%. 
Offal: TRQ on guts, bladders 
and stomachs begun with 
3674 tons in 2004 and the 
eliminated in 2005. Within 
quota tariff 25%. Over quota 
tariff 400%. Tariff in 2005 
and after on guts, bladders, 
stomachs not available. 
Tariff on chicken livers, 
hearts, and feet is 25%.tariffs 
of 30% to 45% on other 
popular offal. 
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Table 5: Meat trade barriers in major countries (cent.) 
Countries Beef Pork Poultry meat 
United Meat: TRQ of 378,214 tons/year 
States for Australia, 213,402 tons/year 
for New Zealand, 200 tons/year 
for Japan, 20,000 tons/year each 
for Argentina and Uruguay, and 
64,805 tons/ year for other 
countries. 
No quantitative limits for Canada 
or Mexico. 
Within-quota tariff on cuts 
specially prepared for retail of 4% 
or 10%. Within-quota tariff 
otherwise 4.4 cents/kg. 
Over-quota tariff lowered from 
31.1% to 26.5%, 1995-2000. 
Special safeguard provisions to 
limit import surges on over- TRQ 
beef. 
Offal: Zero 
Meat: Tariff on cuts 
specially prepared for retail 
lowered from 2.2 cents/kg 
to 1.4 cents/kg, 1995-2000. 
Aside from these cuts, 
tariffs are zero. 
Offal: Zero. 
Meat: Tariffs lowered from 
22 and cents/kg to 17.6 
cents/kg. 
Offal: 1995-2000. 
Tariff on imports from 
Mexico is zero. 
Source: Dyck and Nelson, 2003 
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